LIBi'ARY  OF  THE 
ONTARIO  COLLEGE 

OF 

PHARMACY 


LIBRARY  or  THE 
ONTARIO  COLLEGE 

OF 

PHARMACY 


LI  Binary  of  the: 

ONTArilO  COi-LEGE 

OF 

PHARMACY 


LIBRARY  OF  THE 

ONTAr;!;:)  college 

OF     ' 

PHARMACY 
Digitized  by  the  Internet  Archive 
in  2010  with  funding  from 
University  of  Toronto 


http://www.archive.org/details/americanjournal94phil 


LIBRARY  OF  THE 
ONTAT^IO  GOv-LEGE 

OF 

PHARMACY 

APR20  1S44 


THE   AMERICAN 
JOURNAL   OF    PHARMACY 


A  Record  of  the  Progress  of  Pharmacy 
AND  THE  Allied  Sciences 


PURLISHKl)   MONTHLY  BY 
AUTHORITY  OF  THE 


Philadelphia   College   of   Pharmacy  and  Science 


Publication  Committee 

For  1 922'-  ■ 

CHARLES    H.    LaWALL,    Ph.  M.,       IVOR  GRIFFITH,  P.  D.,  Ph.  M. 

D.  Sc.  JULIUS  W.  STURMER.   Phar.  D., 

JOSEPH  W.  ENGLAND,  Ph.  M.  Ph.  M. 

JOHN  K.  THUM,  Ph.  M.  E.  FULLERTON,  COOK,  Ph.  M. 

HEBER  W.  YOUNGKEN,  A.  M.,  M.  S.,  Ph.  D. 

editor 
IVOR  GRIFFITH,  P.  D.,  Ph.  ^I. 


Volume  94 


PHILADELPHIA,    PA. 
1922 


PRESS  OF 

International  Printing  CoMPAN^ 

PHILADELPHIA,   PA. 


LIBRARY  OF  THcl 
ONTARIO  COLLEGE 

OF 

PHARMACY 


THE  AMERICAN 

JOURNAL  OF  PHARMACY 


Vol.  94.  January,  1922.  No.  i. 


EDITORIAL 


SALUTATION. 

A\'ith  very  little  ceremony  we  have  just  "basketed"  a  dusty 
calendar  that  did  yoeman  service  over  our  desk  for  the  past  Gre- 
gorian year.  Ink  pocked  and  finger  marked,  it  bore  mute  testimony 
to  days  of  work,  to  days  of  rest,  to  tales  of  joy  and  to  tales  of 
suffering,  and  it  had  earned  for  itself  in  point  of  service  a  fate  much 
richer  than  it  received. 

In  its  place  there  is  a  glossy-surfaced  herald,  immaculate  and 
promising.  Writ  upon  its  surface  but  un-understood  by  man  are 
many  characters,  some  breathing  joy  and  some  with  sorrows  brim- 
ming. But  there  is  visible  clear  across  its  every  page  at  least  one 
word  that  every  one  can  see,  and  it  brings  to  the  heart  the  fullness 
of  hope  and  the  blessed  privilege  of  waiting. 

It  is  the  most  promising  w^ord  in  the  English  language.  We 
have  recently  seen  it  on  an  editor's  card  of  Christmas  greeting.  It 
is  the  word  Expect.  And  the  editor  tells  us  this:  "'Expect,'  says 
George  Mathew  Adams,  "is  one  of  the  most  inspiring  words  in  the 
English  language;  it  means  that  you  believe  that  the  things  which 
you  want  will  be  given  to  you  and  that  to  which  you  look  forward 
will  come  to  pass.  Some  expectations  are  transformed  to  serve  a 
better  purpose ;  all  can  not  be  realized,  but  hope  adds  much  to  our 
life."  And  it  is  human,  and  beautifully  human  to  be  able  to  see  on 
every  calendar,  in  screaming  letters,  this  wonderful  pa^an  of  hope, 
the  word  EXPECT. 

It  is  our  privilege  with  the  close  of  one  year  and  the  advent 
of  another  to  thank  our  contributors  for  their  kind  manifestations 
of  co-operation,  and  we  urge  upon  them  to  continue  their  evidence 
of  friendship  to  this  honored  and  historic  journal.     We  also  extend 
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our  thanks  to  an  ever-widening  circle  of  readers  for  their  patience 
with  us  in  our  humble  efforts  to  serve  them.  We  promise  for  them 
a  continuation  of  our  best  efforts  to  provide  readable  and  worth- 
while material — not  too  scientific  and  anhydrous,  nor  too  light  and 
effervescent,  but  rather  with  a  view  of  pleasing  him  who  "readeth 
for  diversion"  as  well  as  him  "who  readeth  for  profit." 

I.   G. 


REACHING   OUT. 


The  Philadelphia  College  of  Pharmacy  and  Science  was  founded 
to  meet  the  educational  needs  of  the  apothecaries'  apprentices  of 
Philadelphia  and  its  suburbs.  As  time  passed,  the  renown  of  this; 
purely  local  institution  spread,  and  in  due  course,  students  came 
from  remote  regions  of  this  country,  and  latterly,  also  from  foreign 
countries.  There  have  been  enrolled^  within  recent  years,  students 
representing  Canada,  Cuba  and  other  islands  of  the  West  Indies, 
Mexico,  countries  of  Central  and  of  South  America,  as  well  as 
Egypt,  Japan  and  China. 

After  graduation,  foreign  students  return  to  their  homes  with 
a  friendly  interest  in  all  which  is  American.  American  text  books 
and  scientific  journals,  will  thus  be  introduced  into  foreign  lands. 
They  will  know  about  our  products,  and  about  our  markets  as  a 
source  of  supply  for  their  needs  as  they  follow  their  chosen  pro- 
fession. Even  American  standards  and  American  practice  will  be 
adapted  to  their  own  native  requirements.  They  may  be  counted 
upon  to  do  much  in  establishing  and  fostering  friendly  relations 
between  their  respective  countries  and  our  own.  An  institution  of 
learning  which  brings  students  from  distant  countries,  and  trains 
them  well  in  their  chosen  profession  is,  therefore,  a  national  asset 
of  inestimable  value. 

Yale  is  breaking  ground  for  a  new  chemistry  l)uilding  which, 
including  the  equipment,  is  to  cost  three  million  dollars.  And  Pro- 
fessor Treat  B.  Johnson,  who  occupies  the  chair  of  organic  chem- 
istry, makes  the  statement  that  it  is  planned  to  make  Yale  a  great 
chemical  center,  particularly  for  foreign  students.  Ikit  is  not  our 
College  the  logical  center  for  pharmacy,  and  also  for  chemistry, 
and  bacteriology,  as  far  as  these  link  up  with  medical  practice,  and 
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with  the  nianufacturins^  of  medicinal  products?  And  should  we 
not  have  similar  ambitions,  and  set  out  to  do  in  our  particular 
field  the  very  thing  which  Yale  is  planning  to  do  in  its  field? 

Think  of  what  it  would  mean,  in  the  matter  of  service  to  the 
country,  if  we  could  send  out  each  year,  ten  or  twenty  times  as 
many  foreign  students,  trained  in  American  science,  and  imbued 
with  American  ideals,  as  we  shall  send  out  this  spring.  And  it  can 
be  done.  No  other  College  occupying  the  same  field  has  the  ad- 
vantages which  are  ours  when  it  comes  to  drawing  foreign  students. 
Our  College  is  the  oldest  of  its  kind  and  is  known — favorably  known 
— wherever  pharmacy  is  practiced.  We  have  a  good  start,  and  have 
hundreds  of  our  graduates  practicing  in  foreign  lands,  where  they 
are  conspicuous  because  of  their  attainments.  We  have  the  Ameri- 
can Journal  of  Pharmacy  with  its  large  subscription  list.  Our  geo- 
graphic location  is  most  advantageous,  for  Philadelphia  is  not 
only  a  great  center  of  medical  learning,  but  is  the  great  industrial 
center  of  the  country — certainly  as  to  the  chemical  industries,  and 
the  manufacture  of  medicinal  products.  Moreover,  we  are  in 
a  position  to  oflfer  post-graduate  courses,  and  a  foreign  student 
can  here  prepare  for  the  higher  fields  in  his  profession. 

To  extend  the  sphere  of  influence  of  this  College  in  the  man- 
ner suggested,  we  must,  if  we  expect  speedy  results,  proceed  pre- 
cisely as  Yale  is  proceeding;  we  must  build  and  equip  generously. 
Happily,  our  President,  Admiral  Braisted,  and  our  Board  of  Trus- 
tees, are  fully  conversant  with  the  opportunities  and  the  possi- 
bilities of  P.  C.  P.,  and  are  laying  plans  to  provide  a  splendid  physi- 
cal equipment,  to  meet  the  needs  of  the  expanded  educational  pro- 
gramme, and  the  increasing  student  body,  from  our  country,  as  well 
as  from  abroad. 

The  College  will  continue  to  be  essentially  an  American  insti- 
tution, primarily  for  American  students ;  but  as  foreign  students 
turn  to  America  for  the  higher  education,  which  it  was  formerly 
the  custom  to  obtain  in  Europe,  we  may  reasonably  expect  them 
to  come  to  us  in  rapidly  increasing  numbers,  for  pharmacy,  cer- 
tain branches  of  chemistr}%  bacteriology,  and  for  pharmacognosy. 
And  our  officers  are  planning  accordingly,  as  did  the  institution  in 
Connecticut. 

J.   W.   S. 
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STRAWBERRIES  AT  THE  NORTH   POLE  AND  APPLES 
AT  THE  EQUATOR.* 

By  Herer  W.  Youngken,  A.  M.,  Ph.  D. 

The  possibiHty  of  partaking  of  strawberries  and  apples  in 
regions  of  the  earth  remote  from  their  native  habitats  and  districts 
of  production  at  first  thought  seems  unlikely.  Upon  later  reflec- 
tion, however,  the  likelihood  seems  possible,  since  we  realize  that 
they  may  be  canned,  dried  or  even  refrigerated.  But  the  chance 
of  being  able  to  have  them  in  a  condition  almost  like  that  in  which 
they  would  appear  when  gathered  in  fresh  from  the  garden  or 
orchard  and  placed  on  the  table  with  little  or  no  natural  flavor 
removed,  after  transportation  to  either  of  these  remote  points  is  a 
far  different  proposition.  Yet  I  hope  to  show  before  the  conclu- 
sion of  this  lecture  that  the  ingenuity  of  man  has  made  it  quite 
possible  to  enjoy  not  only  the  full  flavor  and  flesh  of  strawberries 
and  apples  in  arctic  or  torrid  climes  but  in  addition  other  fruits, 
vegetables  and  meats  which  are  not  produced  in  these  regions. 

The  whole  secret  of  being  able  to  procure  the  kind  of  food 
you  want  where  and  when  you  want  it  is  in  its  preservation.  The 
reasons  foods  do  not  normally  keep  indefinitely  are  partly  biological 
and  partly  chemical.  The  chemical  agents  responsible  for  food 
spoilage  are  called  enzymes ;  the  biological  agents,  microorganisms. 
All  living  cells  of  plants  and  animals  normally  contain  enzymes 
that  possess  the  power  of  changing  substances  insoluble  in  water 
into  water-soluble  substances  w'ithout  themselves  suffering  any 
change  during  their  term  of  activity.  These  enzymes  are  produced 
by  the  living  matter  of  the  cell  and  remain  active  after  the  death  of 
the  cell.  Some  of  them  have  the  power  of  attacking  carbohydrates 
such  as  starch  or  inulin,  breaking  these  substances  down  into 
water-soluble  sugars,  others  attack  proteins  such  as  albumens  and 
globulins,  splitting  these  up  into  water-soluble  peptones,  etc.,  still 
others   attack    fats,   breaking  them   down   into    water-soluble    fatty 

*An  illustrated  public  lecture,  delivered  at  the  Philadelphia  College  of 
Pharmacy  and  Science,  Thursday  evening,  November  17,  1921. 
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acids  and  glycerin.  Some  of  the  enzymes  arc  present  in  the  cells 
of  the  food  itself,  others  occur  in  the  cells  of  microorganisms 
which  attack  food.  All  enzymes  require  a  certain  amount  of 
warmth  and  the  presence  of  water  in  order  to  get  in  their  activity. 

From  the  earliest  period  of  the  human  race  of  which  there  are 
records  man  has  strived  to  preserve  foodstuffs  available  in  season 
and  region  of  abundance  for  use  in  times  and  places  of  scarcity. 
The  ancients  practiced  sun-drying  of  food  on  a  large  scale. 

The  following  are  the  methods  chiefly  employed  in  the  preser- 
vation of  foods:  (i)  drying,  (2)  salting,  (3)  pickling,  (4)  smok- 
ing,  (5)  refrigeration,   (6)  canning,  (7)  dehydration. 

DRVIXG   OF    FOOD. 

The  methods  upon  which  foods  are  dried  are  based  upon  the 
principles  that  sufficient  heat  kills  enzymes  and  the  removal  of 
water  inhibits  the  growth  of  microorganisms  as  well  as  prevents 
enzymic  activity.  In  some  instances  protective  layers  may  be 
formed  through  drying  by  changing  the  former  relationships  of 
tissue  constituents.  Thus,  for  example,  in  the  curing  of  pork,  the 
fat  which  is  for  the  greater  part  isolated  in  distinct  cells  becomes 
diffused  throughout  the  outer  layers  of  the  flesh  and  forms  a  water- 
proof exterior  to  the  ingress  of  microorganisms. 

The  removal  of  water  in  foods  to  an  extent  below  the  mini- 
mum required  for  the  growth  of  microorganisms  is  secured  in  a 
number  of  ways.  The  most  common  ones  are  the  uses  of  heat 
either  in  the  form  of  sun's  rays  or  from  an  artificial  source. 

Sun  drying  is  the  oldest  of  these.  In  regions  where  the  mois- 
ture content  of  the  air  is  low,  as  in  many  of  the  fruit  districts  of 
California  and  other  western  states,  exposure  to  the  sun's  rays 
accomplishes  rapid  drying.  In  this  method  insects  and  dust  fre- 
quently have  full  access  to  the  food. 

In  more  humid  localities  and  with  other  types  of  food,  arti- 
ficial heat  is  employed  and  so  we  have  kiln  drying  and  drying  by 
means  of  centrifugal  action. 

Kiln  drying  is  much  employed  in  the  preparation  of  evaporated 
foods.  In  this  method  materials  are  laid  on  a  screened  floor  under 
which  heating  appliances  are  built.  The  mass  of  material  is  stirred 
up  occasionally  during  the  drying. 

Drving   bv    heat    alwavs    results    in   concentrating   the    solutes. 
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The  acids  in  the  juices  of  many  fruits,  when  concentrated,  may  be 
antiseptic,  i.  e.,  retard  the  growth  of  microorganisms.  Frequently 
the  sugars  present  reach  so  great  a  concentration  as  to  plasmolyze 
the  cell  contents  of  any  microorganisms  present  and  so  prevent 
their  multiplication. 

The  disadvantages  of  all  of  these  methods  of  drying  lies  in  the 
facts  that  they  are  slow,  not  all  materials  can  be  so  treated  and  the 
products  resulting  do  not  regain  their  natural  appearance,  odor 
or  taste  when  prepared  for  diet. 

SALTING. 

This  is  a  method  of  preserving  meats  and  fish.  It  has  been 
used  for  many  centuries  and  next  to  drying  is  the  oldest  process 
known.  It  is  dependent  upon  the  principle  that  salt  abstracts  water 
from  the  tissues  of  the  fleshy  food  and  so  causes  a  concentration 
of  the  solutes  within  the  cells  too  great  for  the  growth  of  bac- 
teria. It  gives  the  food  a  paler  color  and  extracts  at  least  25  per 
cent,  of  the  protein  content.  The  great  disadvantage  in  this  method 
is  the  danger  of  undersalting  or  oversaving.  Undersalted  foods 
putrefy  in  time.  Frequently  the  putrefaction  is  masked  and  ptomaine 
poisoning  occurs  after  eating  these. 

Oversalting  destroys  the  natural  flavor  and  extracts  much  of 
the  nutritive  substances. 

PICKLING. 

Pickling  consists  of  the  preservation  of  food  in  brine  contain- 
ing varying  percentages  of  salt,  vinegar,  weak  acids  and  occa- 
sionally condiments.  Many  foods  such  as  olives,  cucumbers,  cauli- 
flower, beets,  and  some  meats  and  fish  are  preserved  by  this 
method.  That  pickling  is  not  always  a  safe  method  of  food  preser- 
vation has  recently  been  emphasized  by  many  outbreaks  of  botul- 
ism poisoning  from  pickled  ripe  olives. 

SMOKING. 

This  is  a  method  of  preserving  flesh  foods  and  flesh  deriva- 
tives such  as  meat  and  fish.  Tt  consists  of  first  placing  the  fleshy 
food  in  brine  with  or  without  condiments  for  a  week  or  longer.  A 
smoldering  fire  is  then  built    in    a    specially    constructed    chamber. 
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The  flesh  foods  are  taken  out  of  the  brine  and  hung  up,  being 
exposed  for  varying  periods  of  time  to  the  wood  smoke  and  heat. 
The  volatile  substances  in  the  wood  smoke  such  as  creosote, 
formaldehyde,  acetic  acid  and  other  germicidal  substances  pene- 
trate the  food  at  least  superficially  and  either  kill  any  putrefactive 
organisms  present  or  retard  their  growth. 

REFRIGERATION, 

Refrigeration  is  a  method  of  preserving  foods  which  is  based 
upon  the  principle  that  cold  inhibits  the  activity  of  microorganisms. 
During  the  past  two  decades  it  has  revolutionized  the  meat  and  egg 
industries.  In  the  meat  industry  it  permits  slaughtering  to  take 
place  all  the  year  round  and  great  cargoes  to  be  transported  in 
refrigerating  chambers  across  oceans  and  continents  and  through 
equatorial  regions  not  much  the  worse   for  the  transporting. 

Foods  preserved  by  refrigeration  generally  command  a  higher 
price  than  those  preserved  by  other  methods.  This  is  in  part  due 
to  the  fact  that  the  general  appearance  of  cold  storage  food  resem- 
bles that  of  the  perfectly  fresh  article.  In  numerous  instances, 
also,  refrigeration,  for  a  reasonable  length  of  time,  preserves  not 
onlv  the  appearance  but  also  the  dehcate  flavor,  chemical  composi- 
tion and  nutritive  value  of  the  original  articles. 

During  the  storage  of  food  it  undergoes  some  loss  of  water 
and  volatile  principles  by  evaporation  and  various  volatile  princi- 
ples may  be  absorbed  from  the  air  of  the  storage  room.  But  by 
far  the  most  important  point  to  be  considered  in  this  connection  is 
the  behavior  of  the  biologic  content  of  the  food  during  this  period. 
It  should  be  emphasized  here  that  refrigeration  not  only  impedes 
the  growth  of  microorganisms  but  tends  to  preserve  them  as  well. 
In  addition  to  the  organisms  present  in  the  food  when  it  is  stored, 
other  microbes  such  as  bacteria,  yeasts  and  molds,  may  gain  access 
to  the  food  from  time  to  time  either  by  actual  contact  with  other 
things  or  through  the  circulating  air  within  the  cold  storage 
chamber. 

As  to  whether  these  implanted  forms  will  survive  depends 
upon  their  nature  and  ability  to  adapt  themselves  to  the  conditions 
existing  within  the  stored  food.  Some  perish,  others  may  survive 
in  the  passive  condition,  still  others  may  survive  in  their  active 
form,  multiplying  rapidly. 
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It  has  been  known  for  some  time  that  some  bacteria  can  grow 
at  a  temperature  of  zero  and  that  many  can  reproduce  at  a  frac- 
tion of  a  degree  above  that  point.  If  microbic  activity  is,  therefore, 
to  be  inhibited,  the  food  must  be  frozen. 

Methods  of  refrigeration  vary  depending  upon  the  article  to 
be  refrigerated.  In  the  production  of  chilled  meats,  the  flesh  of 
mammals  is  first  placed  in  a  cold  chamber  at  a  temperature  of 
about  -f-°  for  the  first  forty-eight  hours  and  then  stored  at  a  tem- 
perature of  -|-i°  or  -\-2°,  if  chilled  meat  is  desired.  During  the 
chilling  process  the  enzymes  of  the  dead  flesh  and  bacteria  present 
are  active,  bringing  about  a  ripening  or  curing,  which  makes  the 
meat  more  tender  and  gives  it  a  more  desirable  flavor.  If  the 
chilling  process  be  allowed  to  proceed  beyond  the  point  where  the 
muscle  sugar  is  nearly  completely  fermented,  the  changes  in  the 
meat  due  to  the  decomposition  of  proteid  material  by  bacterial 
enzymes  makes  it  dangerous  and  unfit  for  consumption. 

In  the  preparation  of  frozen  meat,  the  dressed  article  is  chilled 
in  an  air-chamber  at  — 20°  until  it  is  frozen  solid  and  later  kept 
at  a  temperature  of  below  — 4°.  Such  meat  remains  practically 
unchanged  for  long  periods.  The  difficulty  arises  when  it  is  thawed. 
If  warmed  slowly  the  melting  water  crystals  are  absorbed  by  the 
protein  material  and  the  original  structure  of  the  flesh  restored 
almost  completely,  but  bacteria  are  always  bound  to  enter  in  a 
prolonged  process  of  this  kind  and  cause  some  decomposition. 

In  order  to  prevent  this  the  thawing  is  usually  carried  on 
rapidly  and  so  the  normal  structure  of  the  meat  is  not  restored.  It 
is  softer,  darker  and  moister  than  chilled  or  fresh  meat  and  prone 
to  rapid  decomposition  if  kept  at  room  temperature  for  even  short 
periods. 

In  the  refrigeration  of  fish  and  poultry,  these  articles  are 
chilled  by  packing  in  ice  immediately  after  death  and  frozen  as 
rapidly  as  possible.  In  thawing  similar  changes  take  place  as  in 
frozen  meat  but  the  bacterial  decomposition  proceeds  more  ener- 
getically.    After  thawing  is  complete  the   products   spoil   rapidly. 

Eggs  should  be  stored  at  a  constant  temperature  which  should 
be  between  +0.5°  and  -f-i"  and  at  a  constant  humidity  of  70  per 
cent,  saturation,  if  superior  results  are  to  be  attained.  But  even 
with  the  best  of  control  and  precautions  there  is  some  deterioration 
in  the  cold  storage  article  due  to  the  facts  that  the  enzymes  within 
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the  eg  are  not  necessarily  inhibited  nor  is  the  growth  of  all  of 
the  bacteria   prevented. 

Milk  is  more  rapidly  changed  by  bacterial  activity  than  any 
other  food.  In  np  to  date  dairies  it  is  therefore  cooled  immedi- 
ately after  it  is  drawn  from  the  animal  and  kept  at  a  low  tempera- 
ture until  delivered  to  the  consumer.  lUit  even  at  this  low  tempera- 
ture the  milk  bacteria  multiply  slowly.  Freezing  alone  prevents 
their  multiplication.  If  the  milk  is  very  clean,  however,  it  may  be 
kept  sweet  for  several  wrecks  at  a  temperature  slightly  above  the 
freezing  point. 

Fruits  and  vegetables  are  refrigerated  at  a  temperature  slightly 
above  zero  and  at  a  constant  humidity  at  about  60  per  cent,  satura- 
tion. 

In  spite  of  modern  methods  of  refrigeration  it  is  not  practi- 
cable to  ship  fresh  sea  foods  to  distant  inland  towMis  or  to  send 
some  perishable  fruits  and  vegetables  of  the  tropics  to  colder 
climes. 

CANNING. 

Canning  is  a  method  of  food  preservation  the  principles  of 
which  include  the  destruction  of  microorganisms  which  produce 
the  fermentative  and  putrefactive  changes  by  heat  and  subsequently 
sealing  the  container  to  prevent  the  access  of  more  microorgan- 
isms. 

The  principle  of  employing  heat  in  the  preservation  of  food 
had  its  origin  in  the  experiments  of  Spallanzani,  wdio  in  1765 
boiled  meat  extract  in  flasks  for  an  hour  and  hermetically  sealed 
them,  after  which  no  change  took  place  in  the  material.  Spallan- 
zani, however,  was  not  aware  of  the  real  cause  of  these  changes. 

About  the  middle  of  the  nineteenth  century  Tyndall  and  Pas- 
teur successfully  demonstrated  that  living  microorganisms  were 
always  found  where  fermentation  and  putrefaction  took  place,  that 
these  organisms  could  be  killed  by  heat  and  that  if  substances  liable 
to  decomposition  which  had  been  sterilized  by  heat  were  kept  so 
that  no  organisms  could  gain  entrance,  they  would  keep  indefinitely 
without  spoiling. 

But  long  before  the  causes  of  fermentation  and  putrefaction 
were  known  canning  \vas   discovered. 

During  the  Napoleonic  wars,  the  French  Government  faced 
the  problem  of  maintaining  an  adequate  supply  of   food   for  their 
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army  and  navy  and  offered  a  prize  of  12,000  francs  to  the  person 
who  could  invent  the  best  method  of  preserving  food.  Stimulated 
by  this  offer,  Nicholas  Appert  a  Parisian  confectioner,  undertook 
the  task.  After  several  years  of  ardent  investigation  he  discovered 
a  method  which  he  submitted  to  the  Minister  of  the  Interior.  A 
number  of  substances  which  Appert  had  preserved,  including  meat, 
vegetables,  fruits,  milk  and  soup,  were  examined  by  the  Bureau 
Consultif,  a  commission  appointed  by  the  minister,  which  included 
such  men  as   Gay  Lussac,   Bardel,   Scipion-Perrier  and   Molard. 

This  body  reported  that  when  the  jars  were  opened  after 
several  months,  the  foods  were  found  to  be  perfectly  preserved 
and  in  every  way  satisfactory  in  flavor  and  appearance.  On  the 
strength  of  this  report  Appert  was  awarded  the  prize  of  12,000 
francs.  It  was  not  until  the  following  year  (1810)  that  Appert 
published  his  discovery  under  the  title  of  "U  Art  de  Conserver 
pendant  plusiers  tonics  Ics  substances  animal  et  vegetables"  ("The 
Art  of  Preserving  Animal  and  Vegetable  Substances.") 

Appert's  method  consisted  of  enclosing  food  in  glass  jars  whicli 
were  then  corked  tightly,  placed  in  a  bath  of  boiling  water,  the 
time  varying  according  to  the  article  treated  and  taking  the  jars 
from  the  bath  at  the  prescribed  time  and  in  a  proper  manner. 
Appert  later  used  tin  cans  as  containers. 

The  success  of  Appert's  method  was  dependent  upon  steriliza- 
tion and  the  absolute  exclusion  of  air.  These  same  principles  are 
applied  in  the  canning  of  today. 

From  France  the  canning  method  was  introduced  into  England 
by  Peter  Durand.  who  in  1810  obtained  a  patent  from  the  English 
Government  for  the  preservation  of  a  variety  of  foods  in  hermeti- 
cally sealed  tin  cans  and  glass  jars. 

Among  the  first  to  introduce  the  process  into  the  United  States 
were  Ezra  Dagget  and  Thomas  Kensett,  who  in  1819  began  to 
manufacture   canned   oysters,   lobsters   and   salmon. 

In  1820  William  Underwood  and  Charles  Mitchell  opened  a 
canning  factory  in  Boston,  where  they  packed  currants,  plums, 
quinces  and  cranberries. 

Enormous  losses  were  experienced  during  the  early  years  of 
the  canning  industry  due  to  defective  nature  of  the  square  tin  cans. 
The  square  can  finally  gave  way  to  the  economically  superior  round 
can. 
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A  press  for  manufacturing  can  tops  was  invented  in   1850. 

In  1883  a  hand  capping  machine  was  patented  and  later  various 
other  kinds  of  machinery  replaced  hand  labor. 

The  Civil  War  did  more  to  stimulate  the  canning  industry  in 
America  than  any  other  factor.  Today  it  is  recognized  as  the  main 
method  of  preserving  foods  in  this  country  and  likewise  the  most 
popular. 

DISADVANTAGES   OF   CANNED   FOODS. 

It  is  a  well  known  fact  amongst  chemists  and  physicians  of 
today  that  the  heat  necessary  to  bring  about  the  successful  steriliza- 
tion of  milk,  fruits,  vegetables  and  meat  destroys  vitamines.  These 
vitamines  are  regarded  as  absolutlely  essential  for  the  growth, 
development  and  the  protection  of  the  body  against  certain  diseases 
such  as  scurvy  and  beri-beri. 

In  writing  on  the  vitamines,  Col.  \''edder,  i\I.  C,  U.  S.  A., 
states:  "It  should  also  be  noted  that  all  canned  food  must  be  re- 
garded as  possible  beri-beri  producers.  It  has  been  shown  by 
numerous  investigators,  including  the  writer,  that  heating  to  120°  C. 
destroys  the  beri-beri  preventing  vitamines  in  certain  foods.  All 
protein  foods  that  are  'canned'  must  be  subjected  to  about  this 
amount  of  heat  in  order  to  kill  all  the  putrefactive  organisms  and 
such  canned  foods  are,  undoubtedly,  beri-beri  producers  when  used 
in  excess." 

I  have  recently  been  informed  by  Mr.  P.  R.  Buettner,  of  Dan- 
bury,  Connecticut,  that  canned  tomatoes  retain  some  of  their  nat- 
ural vitamines  due  to  the  protective  power  of  the  acid  in  this  fruit 
during  processing. 

The  second  disadvantage  of  using  canned  goods  is  in  their 
great  cost  of  production.  From  four  to  seven  ounces  of  tin  plate 
are  used  for  each  container.  To  this  must  be  added  the  cost  of 
packing  cases  and  the  handling,  canning  and  transportation  of 
much  water. 

A  third  disadvantage  is  the  fact  that  they  have  limited  keeping 
qualities.  There  is  always  danger  of  crushing  and  spoilage  in 
transporting  them. 

Moreover,  most  of  these  products,  when  prepared  for  the 
table  do  not  possess  the  same  appearance,  odor  and  taste  as  those 
of  the   freshly  prepared  articles   from  the  field  or  garden. 
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DEHYDRATION. 

Dehydration  in  the  modern  sense  of  the  term  may  be  defined 
as  the  process  whereby  perishable  foods  with  or  without  previous 
treatment  are  subjected  to  the  action  of  carefully  regulated  cur- 
rents of  air  in  which  the  temperature  and  humidity  are  properly 
controlled. 

The  method  results  in  the  food  products  gradually  losing 
water,  but  without  giving  up  their  color  or  flavor  or  having  their 
cellular  structure  impaired.  Accordingly,  the  dehydrated  food  will 
reabsorb  water,  swelling  up  to  its  normal  size  and  appearance. 
When  cooked  it  will  have  the  same  appearance,  flavor  and  odor  of 
freshly  cooked  material  made  from  fresh  vegetables. 

Dehydration  dates  back  to  1850  when  Alasson,  a  Frenchman, 
dried  a  large  number  of  vegetables  and  fruits  with  a  blast  of  warm 
air  at  a  temperature  near  70°  C.  Sometime  later  Passburg  ot  Berlin 
obtained  excellent  results  with  vacuum  drying  apparatus.  It  was 
not,  however,  until  the  Boer  War  that  products  of  this  nature  began 
to  be  manufactured  on  a  considerable  scale.  During  this  period 
many  thousands  of  pounds  of  dried  vegetables,  mixed  so  as  to  form 
a  basis  for  an  easily  prepared  soup,  were  produced  in  Canada  and 
shipped  from  there  to  the  British  Army  in  South  Africa. 

Stimulated  by  the  possibilities  of  marketing  products  of  this 
nature  on  a  commercial  scale  a  number  of  Americans  established 
factories  in  this  country  and  by  1910  began  to  manufacture  dehy- 
drated vegetables  and  soup  mixtures.  These  products,  however, 
never  became  popular,  partly  because  they  were  not  quite  equal  to 
the  fresh  article,  when  cooked,  and  partly  because  of  the  great  popu- 
lar demand  for  canned  foods. 

War  is  without  doubt  a  great  stimulator  of  human  ingenuity, 
no  less  in  perfecting  methods  than  in  inventing  new  ones. 

Ju.st  as  the  Civil  War  stimulated  the  introduction  of  new 
methods  in  the  canning  industry,  so  the  World  War  established 
new  methods  and  perfected  older  ones  in  the  dehydration  industiw. 

With  the  problems  of  supplying  our  armies  in  distant  fields 
and  our  ships  in  foreign  seas  with  a  variety  of  foods,  and  the  limit 
of  our  tonnage,  the  food  situation  became  acute.  More  and  more 
demands  were  made  by  the  government  for  dehydrated  products 
in  order  to  save  transportation  of  water  and  to  provide  our  fighters 
with  fruits  and  vegetables  that  could  not  be  obtained  in  England 
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and  France.  Thousands  of  tons  of  these  foods  were  shipped  ahroad 
during  the  \\'orld  War  to  the  forces  of  the  United  States  as  well  as 
the  AlHes. 

It  was  the  dehydration  process  that  probably  enabled  Ger- 
many to  maintain  her  food  supplies  during-  the  war.  That  it 
was  successful  in  that  country  cannot  be  doubted  when  we  con- 
sider the  following  statistics:  In  1898  there  were  only  three 
small  dehydration  plants  in  Germany.  Eight  years  later  the 
number  in  operation  was  thirty-nine,  in  1914  it  had  increased 
to  488,  in  1916  to  841  and  in  1917  to  about  1900. 

By  August  first  of  this  year  there  were  twenty-nine  concerns 
manufacturing  dehydrated  fruits  and  vegetables  in  the  United 
States.  To  this  may  be  added  at  least  a  dozen  firms  who  manufac- 
ture dehydrated  animal  products. 

The  methods  of  dehydration  employed  at  the  present  time  are 
varied  in  details  of  procedure.  All,  however,  are  founded  on  the 
same  basic  principle,  namely,  to  remove  the  water  contained  in  and 
between  the  cells  of  the  food  so  as  to  obtain  a  product  which  cannot 
spoil  as  a  result  of  microbic  or  enzyme  action. 

The  water  taken  away  by  these  methods  is  only  replaceable 
water  and  so  the  nutritional  value  of  the  food  has  not  been  altered. 
Moreover,  if  dehydration  is  applied  while  the  fruits,  vegetables  or 
animal  products  are  absolutely  fresh,  the  flavor-giving  substances 
are  preserved  intact.  In  the  best  grades  of  dehydrated  products  the 
rate  of  evaporation  is  such  as  to  bring  about  the  removal  of  water 
without  rupture  to  the  cell  walls. 

By  means  of  this  process  the  weight  of  the  food  is  reduced 
from  80  to  90  per  cent,  and  the  bulk  is  diminished  to  one-fourth 
or  one-sixth  of  the  original  volume.  By  means  of  compression 
the  nearly  dried  material  may  be  brought  to  a  compact  form,  as, 
for  example,  in  the  \'eco  products.  Not  all  the  water  is  removed, 
the  amount  remaining  varying  depending  upon  the  character  of 
the  food  to  from  7  to  15  per  cent.  But  suflicient  is  removed  to  con- 
centrate the  solutes  to  the  extent  of  producing  plasmolysis. 

The  manner  in  which  the  material  is  prepared  influences  to 
some  extent  the  quality  of  the  product.  If  the  first  temperature 
applied  to  the  fresh  material  is  too  high  certain  changes  take  place 
in  many  vegetables  giving  them  an  appearance  of  scorched  or 
scalded   substances   and   diminishing  their   water-absorbing  power. 
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Accordingly,  in  dehydrating  vegetables,  the  fresh  material  should 
be  subjected  to  air  having  a  low  temperature  and  high  humidity 
and  gradually  brought  to  a  high  temperature  and  low  humidity. 

METHODS   OF   DEHYDRATION, 

The  methods  of  dehydration  employed  at  the  present  time  are 
as  follows : 

I.  Tunnel  Systems.  These  consist  of  long  chambers  or  tun- 
nels into  the  end  of  which  the  fruits  or  vegetables  are  intro- 
duced on  screens  or  racks  and  through  which  a  strong  current  of 
dry  air  is  blown.  While  there  are  several  modifications  in  the 
arrangement  of  the  screens  and  in  the  method  of  heating  and  driv- 
ing the  air,  it  may  be  said  that  in  general  the  heat  is  supplied  by 
coils  of  steam  pipe  and  the  air  is  forced  in  by  powerful  fans.  In 
some  plants  the  racks  of  vegetables  are  placed  on  trucks  which  run 
on  tracks,  so  that  the  material  is  introduced  at  one  end  of  the  tun- 
nel where  the  temperature  is  low  and  humidity  relatively  high, 
gradually  moved  on  to  where  the  temperature  is  higher  and  the 
humidity  relatively  lower  and  delivered  at  the  other  end  in  dry 
form.  By  this  means  the  moisture  is  uniformly  extracted  by 
capillary  attraction  without  destroying  the  cell  structure.  On  ac- 
count of  the  gradual  reduction  of  the  moisture  content,  the  cells 
shrink  slowly  without  breaking  down  and  the  product  retains  all 
of  its  natural  flavor,  color  and  food  value.  In  other  plants  the 
tunnels  have  side  openings  where  the  trays  are  inserted  and 
removed  by  hand. 

In  the  Hammond  tunnel  system,  the  patents  of  which  are 
owned  and  controlled  by  the  United  States  Dehydration  Company 
of  Denver,  Colorado,  the  prepared  fruits,  vegetables  or  animal  foods 
are  placed  in  a  rectangular  tunnel  and  gradually  conveyed  through 
it,  the  moisture,  tem])erature  and  rate  of  air  flow  all  Ijeing  properly 
coordinated.  The  air  is  allowed  to  take  its  course  straight  through, 
passing  over  the  top  of  the  trays  or  underneath  them. 

Most  of  the  products  are  steam  blanched  or  dipped  in  hot 
water  before  being  introduced  into  the  drier,  which  operation  has 
been  found  quite  necessary  in  preserving  the  color  and  keeping 
qualities  of   vegetables. 

The  Cook-Kelly  process  employed  in  the  manufacture  of 
"Cookelized  foods"  is  another  of  these  tunnel  systems.     In  prepar- 
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ing  foods  by  this  process,  fruits  and  vegetables  are  brought  into 
the  factory  and  washed,  peeled,  pared,  sliced,  cubed  or  riced,  i)ut 
ou  wire  screen  trays  and  placed  in  a  rectangular  tunnel  approxi- 
mately thirty-five  feet  long.  Heated  air  is  blown  through  this  tun- 
nel, the  currents  of  this  air  taking  the  form  of  a  sine  curve  as  they 
go  upward  through  one  tray  and  downward  through  the  next  and 
so  on.  The  trays  are  shoved  along  periodically  which  causes  the 
air  to  reverse  its  i)assage  through  the  products  on  the  tray  from 
time  to  time,  evaporating  the  moisture  from  the  products  and  car- 
rying the  moisture  off  through  the  other  end  of  the  tunnel. 

2.  \'acuum  Methods.  These  have  been  emploved  with  suc- 
cess in  the  dehydration  of  fruits,  vegetables  and  animal  products. 

The  apparatus  consists  of  a  heavy  cast  iron  chamber  contain- 
ing a  large  number  of  steel  shelves  heated  either  by  steam,  hot 
water  or  electricity,  a  condenser,  and  a  vacuum  pump  to  exhaust 
the  air  from  the  chamber  and  maintain  a  high  vacuum  on  the 
system. 

The  material  to  be  dried  is  placed  on  flat  screens  which  slide 
mto  the  shelves.  Heating  is  partly  by  conduction  from  the  metal 
trays  and  partly  by  radiation  from  the  next  shelf  above.  The  tem- 
perature is  regulated  by  a  thermostat,  so  that  overheating  is  impos- 
sible. Through  the  constant  application  of  a  vacuum  to  the  proc- 
ess, the  water  vapor  is  removed  and  the  material  dehydrated. 

This  method  is  particularly  advantageous  for  the  dehydration 
of  potatoes  and  apples  or  other  vegetables  containing  an 'oxidase 
ferment.  It  is  this  ferment  which  causes  the  darkening  of  such 
materials  when  their  flesh  is  exposed  to  the  air.  Since  air  is  re- 
moved from  the  chamber,  no  darkening  results  by  this  process. 
However,  if  such  vegetables  are  subsequently  placed  \n  water,  dark- 
ening will  result,  since  the  ferment  has  not  been  entirely  destroyed. 
This  is  overcome  by  blanching  or  steam  treatment  before  the  foods 
are  dehydrated. 

In  the  dehydration  of  milk  and  eggs  by  the  vacuum  method 
heated  rollers  are  employed.  These,  with  various  attachments,  are 
enclosed  in  a  chamber  in  which  a  high  vacuum  is  maintained.  The 
heated  roller  picks  up  a  film  of  cgg-i)ulp  or  nn'lk  which  dries  rapidly 
under  reduced  pressure  and  is  continuously  scraped  oflF  by  a  knife 
as  dried  flakes  or  powder. 
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Ill  the  dehydration  of  meats,  this  method  is  probably  vmequalled 
by  any  other  one  in  its  effectiveness.  Large  steaks  and  chops  can 
be  handled  without  oxidation  and  completely  dried.  The  fats  re- 
main white  and  are  not  melted.  The  product  is  essentially  raw 
meat  with  water  removed.  Usually  a  temperature  of  130°  F.  is 
employed. 

Fish,  lobster  meat,  clams,  oysters,  shrimps  and  other  protein 
foods  that  ordinarily  putrefy  easily  can  be  preserved  in  excellent 
form  by  this  method.  Since  these  products  are  dried  to  about  30  to 
35  per  cent,  of  their  original  weight,  the  concentration  of  the  sol- 
utes is  too  great  to  permit  bacterial  development. 

Alost  fruits  and  vegetables  require  higher  temperatures  than 
those  to  which  flesh  foods  are  subjected  when  dried  by  this  method. . 

With  some  of  the  products  this  method  gives  good  results  but 
is  rather  severe  with  others,  tending  to  break  down  their  cellular 
structure. 

3.  Kiln  Method.  In  this  method  of  dehydration,  square  cham- 
bers with  sloping  roofs  and  perforated  iioors  are  utilized.  The 
floor  is  heated  from  below  by  a  stove  or  furnace.  The  materials 
to  be  dehydrated  are  spread  on  the  floor  to  a  depth  of  four  or  six 
inches.  The  hot  air  from  the  heating  device  passes  up  through 
the  vegetables,  removing  the  moisture,  which  is  conducted  through 
a  ventilator  in  the  roof.  The  mass  of  vegetables  is  turned  over  now 
and  then  by  men  with  shovels  during  the  drying.  The  advantage 
of  this  method  is  mainly  its  cheapness.  The  disadvantages  are 
those  of  overheating  or  underheating.  However,  a  number  of 
products  made  thereby  have  proven  satisfactory. 

4.  Special  Dehydrators.  A  number  of  special  types  of  cham- 
bers or  machines  are  now  in  use,  differing  from  those  previously 
considered  only  in  certain  details  of  construction.  Many  of  these 
have  appliances  to  carefully  regulate  the   drying. 

KEEPING   QUALITIES    OF   DIOII VDKATKD    FOODS. 

That  dehydrated  foods  will  keep  for  a  long  time,  if  properly 
prepared,  is  evidenced  by  the  following  occurrence:  During  the 
Boer  War  the  British  Army  in  South  Africa  was  supplied  with 
thousands  of  pounds  of  dehydrated  vegetables  mixed  so  as  to  form 
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the  basis  of  a  quickly  preixircd  soup.  At  the  close  of  the  war  one 
of  the  Canadian  manufacturers  was  left  with  30,000  pounds  of 
this  mixture  for  which  he  could  not  fnid  a  market  j)rol)al)l\-  due  to 
the  fact  that  consumers  much  preferred  to  buy  such  vegetables  in 
the  recent  condition,  lie  placed  it  in  barrels  which  were  paraffined 
and  stored  it  away.  Fifteen  years  later,  after  the  outbreak  of  the 
World  War,  these  were  shipped  to  the  Ihitish  Army  in  Kurope  and 
used  in  the  preparation  of  soups  of  splendid  quality. 

If  dehydrated  foods  are  properly  prepared  and  ke[)t  in  par- 
affined containers  free  from  insect  pests  and  ingress  of  moisture, 
.there  seems  to  be  no  reason  why  they  should  not  keep  for  indefi- 
nitely long  periods. 

ADVANTAGES  OF  DEII VDKATKD  FOODS  OVER  OTHER  PRESERVED  PRODUCTS. 

Dehydrated  foods  are  superior  to  dried  or  evaporated  articles 
because  they  regain  the  natural  appearance  and  keep  the  natural 
odor  and  taste  of  the  fresh  article,  when  prepared  for  the  table. 
Moreover,  they  have  better  keeping  qualities. 

Their  advantages  over  refrigerated  articles  lies  in  the  saving 
of  cold  storage  charges,  in  the  lessened  transportation  charges  and 
in  their  superior  keeping  qualities. 

Their  advantages  over  canned  foods  lie  in  the  great  saving 
in  freight  charges  (since  the  water  content  is  reduced  to  5  or  10  per 
cent.),  in  their  freedom  from  spoilage,  their  greater  ease  of  han- 
dling, their  superior  keeping  qualities,  and  in  the  cheap  containers 
that  may  be  used.  IMoreover,  there  is  no  danger  of  botulism,  nor 
are  any  of  the  vitamines  destroyed. 

Dehydrated  foods  can  be  shipped  to  any  part  of  the  globe 
without  deterioration. 

POSSIBILITIES    OF    DEHYDRATION'    IX    THE    UNITED    STATES. 

While  much  has  been  accomplished  in  the  field  of  dehydration 
in  the  United  States  since  tfie  l)eginning  of  the  World  War,  the 
surface  has  only  been  scratched.  A  goodly  number  of  vegetables, 
fruits  and  a  few  animal  products  are  being  dehydrated  successfully 
while  scores  of  others  have  not  as  yet  been  taken  up. 

Each  kind  of  vegetable  or  animal  food  must  be  studied  sepa- 
rately in  order  to  properly  perfect  its  best  means  of  drying  by  this 
method. 
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Dehydration  is  destined  to  stabilize  the  crops  of  the  nation. 
Year  after  year,  decade  after  decade,  we  are  confronted  by  either 
feast  or  famine  in  respect  to  certain  fruits  or  vegetables. 

A  good  crop  one  year  with  correspondingly  low  prices  has 
often  been  followed  by  a  small  crop  the  following  year  with  high 
prices.  With  an  extension  of  this  industry  the  surplus  of  years  of 
great  yield  can  be  stored  and  made  available  in  later  years  when 
prices  are  higher  and  the  crop  leaner.  In  a  short  time  the  amount 
of  planting  would  be  equalized  and  all  would  be  able  to  secure  an 
adequate  supply  of  these  foods  at  normal  prices. 

Again,  dehydration  is  destined  to  conserve  food  materials.  It 
is  a  notorious  fact  that  about  half  of  the  perishable  fruits  and 
vegetables  grown  in  this  country  is  wasted  annually  on  the  farm, 
at  the  freight  station,  in  transit  or  in  the  hands  of  the  commission 
merchant  both  as  a  result  of  poor  transportation  facilities  and 
irregularities  in  marketing. 

According  to  the  Los  Angeles  Examiner,  "only  40  per  cent. 
of  the  California  products  contributed  to  relieve  the  famine  suf- 
ferers in  China  ever  reached  them  in  edible  condition."  "Had  the 
wasted  60  per  cent,  been  dehydrated,  it  would  not  have  failed  of  its 
merciful  purpose." 

Again,  on  account  of  the  strict  grading  laws  enforced  l)y  the 
Potato  Growers'  Associations,  it  is  estimated  that  about  50,000 
bushels  of  No.  2  undersized,  sound  potatoes  are  annually  lost  to 
farmers. 

The  potato  dehydrating  industry  is  comparatively  recent  in 
America  and  dehydrated  potato  flour  is  being  manufactured  from 
some  of  the  previously  wasted  material.  With  the  spread  and 
development  of  this  and  other  allied  industries  much  of  what  had 
previously  been  wasted  will  l)e  conserved  for  the  benefit  of  the 
people.  The  dehydration  of  the  sugar  beet  and  the  banana  ofifer 
wonderful  possibilities  in  this  direction. 

It  is  conceivable  that  dehydration  now  in  its  infancy,  will 
within  the  next  decade,  when  the  nature  of  its  products  become 
more  generally  known,  rival,  if  not  outstrip,  the  other  processes  of 
preserving  foods. 
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A  CENTURY  OLD  CHEMICAL  DICTIONARY. 
r>y  James  F.  Couch. 

In  a  recent  little  volume  '  Dr.  Edgar  F.  Smith  has  described 
the  lifework  of  one  of  the  earliest  of  American  chemists,  James 
Cutbush.  While  the  whole  essay  will  prove  of  interest  to  the  sci- 
entific reader,  pharmacists  will  be  especially  interested  in  learning 
that  Cutbush  styled  himself  "chemist  and  apothecary"  and  that,  in 
1812,  he  advertised  a  course  of  lectures  on  "theoretical  and  practi- 
cal pharmacy"  probably  delivered  "at  the  Laboratory  in  X'idel's 
Court,  in  Second,  near  the  Corner  of  Chestnut  St."  in  Philadelphia. 

It  is  not  my  purpose  to  discuss  the  excellent  contribution  of 
Dr.  Smith.  That  has  already  been  most  satisfactorily  done  by  the 
pleasing  pen  of  Dr.  C.  E.  ]\Junroe.-  But  I  wish  to  call  attention  to 
one  of  the  many  publications  of  Cutbush,  perhaps  not  his  most 
important  contribution  to  American  scientific  literature,  but  one 
which  serves  the  very  useful  purpose  of  a  base  from  which  to 
measure  progress.  In  1821,  a  century  ago,  Cutbush  published  his 
"A  Synopsis  of  Cliciiiistry,  Arranged  Alphabetically:  comprehend- 
ing the  names,  synoninia,  and  definitions,  in  that  science."  This  is 
a  little  book  of  85  pages,  9  by  14  cm.  in  size,  bound  in  boards  and 
it  appeared  at  the  time  when  the  author  was  acting  professor  of 
chemistry  and  mineralogy  in  the  United  States  Military  Academy. 

The  chief  interest  of  this  work  is  that  it  presents  a  general 
view  of  the  state  of  chemical  knowledge  just  a  century  ago  and 
permits  us  to  observe  the  advances  and  the  changes  which  the  past 
hundred  years  of  intensive  scientific  activity  have  occasioned. 

Much  of  the  old  involved  nomenclature  of  early  chemistry  is 
present.  We  read  of  ''hydriocyanic  acid"  (p.  30)  and  of  "hydro- 
oxydates"  (p.  31)  yet,  throughout  the  book,  there  is  a  minimum 
of  this  sort  of  terminology  and  the  whole  is  clear,  concise,  and 
phrased  in  simple  language.  There  is  not  a  chemical  formula  in 
the  entire  text  which  is  not  surprising  for  the  theories  of  valence 
were  not  yet  formulated.  We  must  remember  that  Kolbe  was  born 
in  1818,  Frankland  in  1825  and  Kekule  in  1829. 

*  James  Cutbush,  "An  American  Chemist,"  1919. 
^  Book  Review,  /.  Am.  Chcm.  Soc.  43,  1743  (1921). 
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Some  of  Cutbush's  definitions  can  hardly  be  improved  upon 
at  the  present  day.  Chemistry  he  defines  (p.  17),  "That  science, 
which  treats  of  the  action  of  bodies  on  each  other,  and  having,  for 
its  object,  the  discovery  of  their  constituent  principles,  the  results 
of  the  various  combinations,  and  the  laws  by  which  these  combina- 
tions are  affected."  Analysis  is  defined  (p.  10),  "The  separation 
of  a  substance  into  its  constituent  parts."  Carbonates  (p.  15), 
"Salts  formed  by  the  combination  of  carbonic  acid  with  a  base." 
He  possessed  a  clear  idea  of  neutralization,  (p.  45),  "When  certain 
substances  unite,  and  lose  their  individual  properties,  they  are  said 
to  neutralize  each  other." 

Cutbush,  too  was  up-to-date.  He  speaks  of  "molecules,"  of 
iodine,  which  had  recently  been  discovered,  of  compounds  (although 
he  does  not  define  this  term),  and  says  of  "phlogiston"  (p.  52), 
"An  imaginary  element.  A  constituent  part,  it  was  thought,  of  all 
inflammable  bodies." 

He  includes  notices  of  "morphia,"  "nicotin,"  and  "strychonin." 
Of  maceration  he  says  (p.  37),  "The  process  of  softening  a  sub- 
stance, by  steeping  it  in  a  fluid,  without  impregnating  the  latter." 
This  is,  of  course,  quite  contrary  to  the  modern  meaning  of  the 
term.  Rectification  is  (p.  63)  "Distillation  repeated  as  often  as  cir- 
cumstances  require." 

The  erroneous  or  primitive  ideas  prevalent  at  the  time  find 
expression  in  the  definitions  for  latent  heat  (p.  36)  "Heat  chemi- 
cally combined,  not  appreciable  by  the  senses,"  oxydes  (p.  49) 
"Combinations  of  oxygen  with  dififerent  bases,  not  possessing, 
strictly  speaking,  acid  jn'operties,"  and  for  affinity  which  may  be 
"single,"  "double,"  or  "disposing."  Disposing  affinity  apparently 
is  emulsification ;  double  affinity  is  what  we  should  now  term  double 
decomposition.  Single  affinity  is  defined  (p.  7),  "When  two  bodies 
are  united  and  are  separated  by  a  third,  single  affinity  is  said  to 
take  place."  1  lydrogen  peroxide  is  termed  "peroxidized  water" 
(p.  51)  and  fermentation  (p.  24)  is  "A  peculiar  spontaneous  proc- 
ess, which  bodies  undergo,  when  exposed  to  a  proper  degree  of 
heat,  and  for  a  certain  length  of  time."  Nevertheless  we  suppose 
that  the  factitious  blondes  were  as  attractive  and  the  brewed  prod- 
ucts as  seductive  then  as  at  any  time  since. 

Afagniloquent  titles  are  not  lacking;  bread  making  is  "panifi- 
cation"  (p.  51),  the  art  of  assaying  metals  is  the  "docimastic  art" 
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(p.  22),  "elicjiuition"  is  the  separation  of  sulistances  by  fusing  out 
one  of  them.  Sir  llunii)hrey  Davy  is  accused  of  fathering  the 
terms  "phosphorane"  and  "phosphorana"  for  the  tri-  and  [)enta- 
chlorides  of  phosphorus   respectively    (p.   52). 

r>oric  acid  is  termed  "narcotic  acid"  (p.  45)  and  "narcotic 
salt"  (p.  66).  While  nitrogen  is  "mephitic  gas"  (p.  11),  carbon 
dioxide  is  "mephitic  acid"  (p.  39).  Carbonic  acid  is  "calcarious 
acid"  (p.  14)  and  the  "acid  of  sugar"  or  "saccharine  acid"  is  oxalic 
acid  (p.  /2)  probably  in  reference  to  its  production  by  heating 
sugars  with  nitric  acid.  Coagulation  is  defined  (p.  18),  "An  opera- 
tion, by  which  fluids  are  made  clear,  by  the  use  of  serum  and  albu- 
men, and  the  application  of  heat."  "Butter  of  Arsenic"  is  arsenic 
pentachloride  (p.  14)  and  "green  fecula"  is  the  term  given  chlor- 
ophyll (p.  24).  A  gas  is  fp.  27)  "A  combination  of  a  base  with 
caloric;  as  hydrogen  and  caloric,  forming  hydrogen  gas."  Ele- 
ments (p.  23)  are  "first  principles.  Simple  substances.  I'ndecom- 
posable  substances,"  and  effervescence  is  "the  sudden  escape  of  a 
gaseous  substance,  accompanied  with  an  intestine  motion,"  (p.  23). 

As  an  instance  of  the  medical  superstition  then  prevalent  Cut- 
bush's  definition  of  "miasma"  may  be  quoted,  "Matter  of  con- 
tagion. Certain  bodies  are  known  to  exist  in  the  atmosphere,  we 
will  not  say  combined  with  it,  which  exert  a  powerful  action  on 
the  human  body,  and  which  have  been  termed  matter  of  contagion. 
Miasmata  may  proceed  from  the  decomposition  of  vegetable,  or  of 
animal  substances,  and  the  atmosphere  may  be  tainted  by  other 
causes.  In  all  cases,  however,  it  has  been  supposed,  that  a  certain 
noxious  matter  is  dissolved  in,  or  diffused  through  the  air,  and  that 
by  the  action  of  this  matter  on  the  living  body  certain  diseases  are 
produced.  AMien  noxious  effluvia  arise  from  putrefaction,  it  is 
known  that  certain  agents  will  destroy  it;  hence  the  vapor  of  nitric 
acid,  of  muriatic  acid  gas,  and  of  oxymuriatic  acid  gas,  or  chlorine, 
have  been  used  with  great  success,  in  disinfecting  air."   (p.  41.) 

From  the  foregoing  one  can  appreciate  the  mists  which  clouded 
the  conceptions  of  chemists  a  century  since.  Superstition,  thau- 
maturge', fallacy  had  to  be  removed,  a  science  had  to  be  organized 
and  a  simple  practical  system  of  notation  had  to  be  invented.  \'ery 
little  of  our  present  chemical  knowledge  existed  and  what  there 
was  appears  ill-defined  and  not  coordinated.  The  tremendous  im- 
portance  of   the   contributions   of    such   men   as    Berzelius.    Liebig, 
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Dumas,  Gerhardt,  Pasteur.  Faraday,  van't  Hoff,  and  Fischer,  with 
their  contemporaries  stands  forth  in  alto  relievo  when  we  contrast 
the  present  vear  with  hundredth  predecessor. 

Much  of  Cuthush's  text  is  now  only  curious ;  some  of  it  is 
rather  absurd.  W'e  cannot  help  but  hope,  however,  that  since  this 
sort  of  thing  is  one  way  of  measuring  progress,  our  successors  in 
202I  will  find  much  of  our  present  thought  ancient  and  perhaps  a 
trifle   ludicrous. 


A  CHAXGIXG  VIEWPOINT. 

Dr.  Henry  Leffmann, 

Lecturer  on  Research  at  t!ie  Philadelphia  College  of  Pharmacy  and 

Science. 

[French  scientists  are  giving  earnest  attention  to  the  changed 
views  as  to  the  nature  of  matter  and  energy  brought  about  by  the 
electron  theory  and  the  doctrine  of  relativity.  Several  works  have 
recently  appeared  extending  the  application  of  these  to  almost 
complete  reversal  of  the  usually  accepted  ideas.  While  the  doc- 
trine of  relativity  has  found  enthusiastic  supporters  in  France,  it 
has  also  found  strong  opponents,  so  that  it  may  be  said  that  intel- 
lectual Gaul  is  now  divided  into  two  parts.  A  work  by  Louis 
Rougier,  a  professor  of  philosophy  in  Paris,  contains  a  statement 
of  some  of  the  newer  views.  Issued^  under  the  title  "La  Material- 
isation de  VEnergy,''  the  book  has  been  translated  into  English  by- 
Professor  Masius,  of  the  \\'orcester  Polytechnic  Institute,  as  "Phil- 
osophy and  the  New  Physics"   (Blakiston.  Philadelphia). 

The  text  given  below  is  a  close  translation  from  the  original 
French  and  is  presented  as  a  summary  of  some  of  the  new  views 
on  the  relation  of  matter  and  energy.  Many  will  find  the  state- 
ments strange,  but  it  must  be  remembered  that  theories  that  are 
now  generally  accepted  were  condemned  when  first  propounded. 
This  was  the  case  with  the  stereochemic  formulas,  especially  the 
benzene  ring  theory  of  Kekule. 
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As  a  commentary  on  the  claim  for  newness  the  following  dia- 
logue from  a  (Ireek  farce,  "The  Clouds,"  by  Aristrophanes,  which 
is  more  than  twenty-lhrce  centuries  old,  may  be  quoted. 

Sircf's'adcs. — You   swore,   just   now.   1)\-   Jupiter. 
Phidippidcs.—]  did. 

Sfrcf". — See  what  a  good  thing  learning  is.  'i'here  is  no  Juiji- 
ter.  O  Phidi])pides. 

Pliid. — Who  then? 

Strep. — \'ortex  reigns,  having  expelled  Jupiter. 


* 


Plild. — Who  says  this? 

Strep. — Socrates,    the    Melian,    and    Chaerophon,    who    knows 
the  footmarks  of  fleas.  llenrv  LetYmann. 


The  discoveries  of  modern  physics  have  led  physicists  to  two 
very  distinct  conceptions  of  the  universe.  One  of  these  can  be  des- 
ignated as  the  "dematerialization  of  matter."  Its  essence  is  that  it 
reduces  the  conception  of  matter  to  individual  points  of  stress,  con- 
densation and  even  annihilation,  in  a  medium  possessed  of  inertia 
and  mechanical  properties,  the  "dialectric  ether"'  of  Faraday  and 
Maxwell.  An  electron  becomes  a  simple  cavity  in  the  ether,  which 
behaves  like  a  projectile  moving  through  a  perfect  fluid,  without  a 
viscosity.  On  the  sides  of  the  projectile,  a  fluid  cushion  is  formed, 
and  behind  it  a  zone  of  deep  dead-water ;  the  essential  inertia  will 
accrue  from  all  the  inertia  of  the  wake  thus  created  back  of  the  mov- 
ing mass.  A  part  of  the  muzzle-energy  will  be  expended  in  over- 
coming the  inertia  simultaneously  with  that  of  the  moving  body,  but 
when  the  movement  is  once  initiated,  it  will  be  perpetuated  without 
resistance  since  the  body  will  carry  its  wake  with  it.  The  electron 
cannot  have  any  inherent  inertia,  but  cannot  be  displaced  without 
dragging  with  it  the  surrounding  ether  attracted  to  its  lines. of  force, 
and  its  inertia  will  proceed  from  that  of  the  ether,  thus  disturbed, 
which  will  originate  an  electro-magnetic  wake.  ^Matter  is  thus  con- 
verted into  a  space  in  the  ether,  and  the  ether  gains  in  substance 
what  matter  loses. 

This  conception  is  derived  from  the  labors  of  Faraday,  who 
brought   into  notice  the  importance  of  the  medium  in  electric  and 
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magnetic  phenomena.  Tlie  attention  of  physicists  has  been  directed 
to  the  study  of  the  magnetic  and  electric  fields,  in  the  interior  of 
which  the  energy  is  concentrated,  matter  serving  only  as  a  support 
for  such  fields.  Instead,  however,  of  conceiving  these  as  real,  and 
existing  in  an  independent  fashion,  physicists  have  claimed  to  ex- 
plain them  by  the  mechanical  condition  of  a  hypothetical  medium — • 
the  ether — electric  energy  being  only  the  potential  energy  of  its 
deformations,  and  magnetic  energy,  the  kinetic  energy  of  its  dis- 
placements. The  ether  becomes  the  active  medium,  in  which  the 
transportation  and  transformation  of  energy  are  controlled  by  the 
equations  of  the  magnetic  fields  due  to  Maxwell  and  Hertz,  and  thus, 
little  by  little,  matter  is  emptied  of  its  physical  content  in  proportion 
as  the  ether  becomes  the  sole  real  substance. 

Going  further,  Gustave  Le  Bon  has  written  the  epic  of  the  meta- 
morphosis of  matter.  Let  us  imagine  that  the  electrons — into  which 
are  finally  disintegrated  the  molecular  structures  that  constitute  sub- 
stances— may  be  created  by  vortexes  in  the  interior  of  a  universal 
fluid,  analogous  to  the  ether  of  Lord  Kelvin.  Instead  of  consider- 
ing these  vortexes  as  indestructible,  conformably  to  the  hydrody- 
namic  equations  of  Cauchy  and  Helmoltz,  let  us  assume,  offhand, 
that  they  diminish  in  the  extent  of  the  fluid,  as  occurs  \\\i\\  a  water- 
spout, passing  into  ripples  by  gradual  retardation  of  their  velocity. 
The  rotatory  energy  of  the  electron  will  be  transformed  into  radiant 
energy,  which  will  be  lost  in  infinity,  as  it  sweeps  through  all  space. 
Thus,  matter  is  segregated  into  electrons,  which  are  themselves  re- 
solved into  etherial  undulations,  so  that  there  is  a  definite  loss  of 
matter,  without  a  recovery  of  energy.  For  the  principle  of  universal 
constancy,  which  the  Greek  philosophers  put  as  the  basis  of  natural 
philosophy,  and  is  quite  comprehensible,  "Nothing  is  created ;  nothing 
is  destroyed,"  should  be  substituted  the  dictum,  "Nothing  is  created; 
everything  is  destroyed."  The  universe  moves  towards  a  complete 
bankruptcy,  and  the  ether,  which  has  been  proclaimed  as  the  matrix 
of  the  worlds,  becomes  their  toml).  Le  P>on  is  a  Zarathustra,  who, 
in  elegant  phrases,  announces  the  "Twilight  of  the  Creation  of  the 
Gods"  after  their  death. 

These  conceptions  encounter  insuperable  difficulties.  The  ether 
is  given  contradictory  mechanical  properties,  and  the  attempts  at 
explanation  of  electro-magnetic  phenomena  based  on  these  assump- 
tions are  wrecked.     If  the  ether  exists,  Fizeau's  experiment  shows 
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that  it  cannot  be  wholly  controlled  by  matter;  that  it  cannot  be  par- 
tially so  controlled  is  demonstrated  by  the  principle  of  action  and 
reaction ;  the  principle  of  relativity  implies  that  it  cannot  be  immova- 
ble. More  difficult  of  formulation  than  Proteus,  there  is  nothing  more 
to  be  done  than  to  prepare  a  report  of  its  bankruptcy.  To  these 
vagaries,  the  theory  of  Le  Bon  adds  new  difficulties.  The  equations 
of  Cauchy  and  Helmholtz  show  that  a  vortex  developed  in  a  homo- 
geneous and  imcompressible,  perfect  fluid  is  everlasting.  The  elec- 
tronic theory  of  radiation  binds  the  appearance  of  these  to  the  elec- 
trons, which  play  the  part  of  agents,  in  presence,  in  the  transforma- 
tion of  the  ditferent  forms  of  energy  into  radiations,  and  which  allow 
these  transformations,  their  own  conditions  being  unaltered,  as 
enzymes  in  catalysis.  Their  disappearance  will,  therefore,  involve 
exactly  that  of  the  radiation  in  which  one  would  want  to  cause  them 
to  be  annihilated.  Finally,  if  we  abandon  the  principle  of  invari- 
ance,  as  laid  down  by  the  Greek  philosophers,  there  is  the  possibility 
that  science  itself  will  be  put  in  question.  Science,  being  a  search 
for  the  laws  of  nature,  that  is,  the  invariants  of  universal  evolution, 
\vi\\,  be  no  more  of  value  in  a  primary  approximation  than  for  sys- 
tems in  which  the  disintregation  of  matter  and  the  radiation  of 
energy  to  infinity  will  be  practically  insignificant.  The  metaphysical 
problem  will  appear  as  to  why  the  universe  if  it  has  had  no  begin- 
ning, has  not  been  annihilated  milleniums  ago  in  an  ether  "immobile 
and  dormant." 

To  dismiss  the  theory  of  the  ether  will  lead  us  to  an  entirely 
diflferent  view,  that  of  the  "Materialization  of  Energy."  Energy  will 
emerge  from  the  domain  of  the  "imponderable,"  to  take  on  sub- 
stance, like  spirits  assembled  from  the  IClysian  Fields  when  Ulysses 
appeared  on  the  Cimmerian  shore.  It  becomes  possessed  of  inertia, 
weight  and  structure,  and  manifests  itself  under  two  forms,  one  by 
reason  of  long  ascription,  termed  matter,  the  other,  radiation. 

Matter  is  characterized  by  its  structure,  that  is  to  say,  by  the 
number  and  nature  of  the  electrons,  and  perhaps,  positive  nuclei, 
which  constitute  it,  as  well  as  by  its  property  of  being  moved  by 
active  velocities,  in  correspondence  to  a  system  of  reference,  from 
zero  to  that  of  the  velocity  of  light. 

As  Ostwald  has  said,  we  know  it  only  by  its  energetic  effects — 
the  electric  field  of  the  electron  at  rest ;  the  magnetic  field  of  the 
electron  in  motion,  the  gravity  field  of  molecular  structures  formed 
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by  the  aggregations  of  the  electrons,  and  the  kinetic  actions  due  to 
their  z'is  viva.  The  electron  is  shown  to  be  a  particle  of  negative 
electricity,  so  that  matter  is,  in  truth,  a  form  energy,  largely  accu- 
mulated in  a  very  circumscribed  area  in  space.  It  does  not  lose  for 
all  that  as  it  does  in  the  theory  noted  above — the  reality  and  sub- 
stantial nature — that  external  perception  and  ordinary  sense  have 
mutually  attributed  to  it  up  to  the  present,  inasmuch  as  the  energy 
which  is  its  essence  is  possessed  of  mass,  weight  and  structure. 

Radiation  is  a  form  of  energy,  which  is  no  longer  held  to  be 
propagated  by  a  sort  of  waves  throughout  a  hypothetical  medium, 
but  as  sent  forth  in  the  form  of  discrete  particles  through  empty 
space,  with  the  uniform  velocity  of  light.  It  also  is  possessed  of 
inertia,  gravity  and  structure.  The  analogy  of  its  basic  properties 
with  those  of  matter,  enables  us  to  explain  its  action  on  the  latter. 
A  luminous  radiation,  representing  a  certain  amount  of  movement, 
is  strictly  comparable  to  a  material  projectile.  For  this  reason,  by 
virtue  of  the  law^  of  action  and  reaction,  it  exerts  a  repulsion  on  the 
material  source  that  projects  it,  and  propulsion  on  the  material  ob- 
stacle that  absorbs  it.  The  ancient  metaphysical  problem  of  the 
action  of  the  imponderable  on  the  ponderable,  of  force  on  matter, 
which  is  postulated  under  the  most  recent  and  most  urgent  form, 
that  of  the  pressure  of  radiant  energy,  disappears  at  once,  being,  in 
fact,  a  pseudo-problem. 

The  distinction  between  matter  and  radiation  should  not  at  any 
time  conceal  an  antagonism,  in  some  respects,  profound ;  that  of  the 
electromagnetic  field  and  the  gravitational  field.  This  antagonism 
can  be  expressed  still  in  the  older  terms  "energy"  and  "space." 
Radiation,  caused  by  alternating  electromagnetic  perturbations,  mat- 
ter, the  elementary  particles  of  which  are  nothing  but  condensation 
of  the  electromagnetic  field,  appear  equally  as  simple  modes  of  the 
latter.  In  contrast,  this  latter  seems  not  reducible  to  the  gravimetric 
field  which  is  identified  as  "Einstein  space."  A  point  in  space  can 
be  conceived  inde])endently  of  an  electromagnetic  field,  but  not  inde- 
pendently of  a  gravitational  field.  In  truth,  outside  of  the  latter, 
there  can  be  no  measurement,  no  luminous  radiation,  no  possibility 
of  the  existence  of  the  standards  of  measure  and  time,  and,  conse- 
quently, no  apprehendable  physical  reality.  Though  connected  by 
a  causal  relation,  the  electromagnetic  and  the  gravimetric  fields  are 
logically  separate. 
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Does  such  a  statement  lead  us  to  the  view  that  this  opposition 
is  absohite,  that  is.  that  we  can  never  comprise  ener<,n-  and  space,  the 
electromagnetic  and  the  i^ravitational  fields  in  a  single  representative 
scheme?  H.  Weyl,  a  mathematician  of  ability,  has  advanced  reasons 
for  thinking  otherwise,  and  has  written  an  essay  containing  a  not- 
able synthesis  in  this  view.  This  statement  of  theory  has  not  met 
the  approval  of  Einstein.  Its  exposition  would  exceed  the  limits  of 
this  work,  but  it  deserves  to  be  mentioned. 


THE  OCEAN  OF  \  ITALITY  AND  RESERVOIR  OV  LIFE.' 

Joiix  Uki  Li.ond. 

"Lo,  the  poor  Indian,  whose  untutored  mind, 
Sees  God  in  the  wilderness,  and  hears  him  in  the  wind.'' 

Listen.  Be  you  of  intellect  profound,  or  of  research  into  life's 
mysteries  deep.  To  you.  be  you  young  or  be  you  old,  as  years  are 
counted,  if  you  will  but  think,  the  above  motto  surely  must  appeal. 

Come !  Let  us  seek  a  library  where  may  be  found  records 
carrying  slivers  of  knowledge  that  men  in  the  passing  along  have  put 
into  print,  men  of  scientific  conspicuity,  men  of  educational  oppor- 
tunity, men  primitive  but  yet  observant.  Let  us  open  these  volumes, 
consider  their  contents.  Among  them  we  find  a  neglected  juiblica- 
tion.  written  by  an  empiricist  who  lived  in  touch  with  Xature. 
Almost  is  he  fully  described  by  the  motto  that  heads  this  article. - 
Turn  to  Chapter  T,  the  very  beginning  of  his  Introduction.  Let  us 
quote : 

"An  Indian,  it  is  storied,  when  asked  what  he  thought  was 
the  reason  of  the  ebbing  and  flowing  of  the  tide,  made  answer: 
'You  know  there  is  a  great  deal  of  odds  between  a  big  creature  and 
a  little  one ;  a  horse  draws  his  breath  a  great  deal  slower  than  a 
mouse ;  the  world  is  a  big  creature — he  draws  his  breath  only  twice 
in  the  day  and  night ;  that  makes  the  tide.'  " 

^  Fragment  of  a  lecture  connected  with  (introducing)  "Vegetation,"  deliv- 
ered in  the  Eclectic  Medical  Institute,  Cincinnati,  about  1879.  Permission  to 
publish  in  a  Medical  Journal  reserved. 

"  "The  Indian  Doctor's  Dispensatory,  being  Father  Smith's  Advice  Re- 
specting Diseases  and  Their  Cure."  By  Peter  Smith  of  the  Miami  Country, 
Cincinnati,  1812.  (This  is  the  first  book  under  the  name  Dispensatory,  printed 
in  America  west  of  the  Alleghenies.) 
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The  Story,  the  Great  Deep. — Comes  not  from  out  the  "Great 
Deep'"  that  breathes  twice  each  day, — the  material  we  may  as  a 
blanket  term,  call  Life  Pabulum,  be  it  organized  or  unorganized? 
That  substance,  be  it  earth  or  stone,  be  it  hot  or  cold,  which,  seem- 
ingly dead  and  devoid  of  self,  needs  but  the  touch  of  life  to  become 
a  vitalized  entity?  (io  to  the  hills  about,  study  their  frames, — 
behold  we  not  therein  the  skeletons  of  fish  and  shell,  of  trilobite 
or  creeping  thing  evidence  of  old  ocean's  handiwork?  Seek  the 
desert  and  the  canyon's  cliff. — study  the  pages  left  in  dust  and 
strata, — comes  not  to  mind-view  a  bygone  time  when  this  dry  dust 
and  these  lofty  walls  were  a  part  of  ocean's  floor?  Turn  to  the 
petrifications  of  gigantic  trees  that,  among  ocean's  debris,  lie  scat- 
tered over  plains,  hills  and  valleys,  amid  the  western  wilds, — -Do 
not  these,  in  their  broken  selves  and  surroimdings,  indicate  that 
perhaps  not  once  alone  but  repeatedly,  they  may  have  been  sunken 
below  ocean's  wave,  to  l)e  again  uplifted?  Behold  the  volcanic 
peak,  speaks  it  not  in  its  cloud  clasp,  ocean's  kinship  ?  Even  though 
it  be  remote  from  the  sea  and  inactive  since  all  time,  as  men  count 
time,  or  be  it  today  a  fire-cone  center  or  a  new-made  island,  perhaps 
the  seed  of  a  continent  to  be,  feeds  not  old  ocean  its  fires,  is  not 
the  cloud  mantle  but  a  touch  of  her  wealth  ?  Claims  she  not  that 
mountain  as  her  own? 

Consider  the  story  told  by  the  fossil  shells  that  voiceless 
bespread  all  Central  Western  America,  and  elsewhere  the  world 
throughout.  Imbedded  are  they  in  the  hill's  crest,  as  well  as  in 
the  soil  of  the  sunken  valley.  Go  where  you  will,  study  the 
record  of  it  all,  earth  and  stone,  mineral  and  salt.  Be  they 
as  unorganized  by  the  touch  of  what  we  call  life  as  are  the  sands 
of  the  shore ;  or  be  they  fossil  relics,  once  vitalized, — Claims  not  each, 
relationship  to  mighty  Ocean,  in  language  mute?  Say  they  not, 
as  clearly  as  do  the  fossil  teeth  of  shark  in  Florida's  sands, 
"Once  I  was  beneath  the  ocean's  wave — a  jjart  was  I  once  of 
Old  Ocean's  realm?" 

Life. — What  is  this  thing  men  call  life?  This  evanescent 
something  that,  catching  air,  earth,  water  and  sunshine,  blends 
them  into  creatures  new^  and  strange?  \\'hence  does  it  come, 
where  does  it  go?  Suffices  it  to  say  that  life  alone  is  not  an 
entity,  that  it,  of  all  else,  is  but  a  transient  nothing.  That  air 
and  earth,  elements  and  all  materials  ponderable,    are    mutable    in 
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form,  but  yet  eternal  in  the  ultimate,  whilst  lite  without  a  home 
is  as  a  vacuum  but  yet  vitalizes  one  and  all  "living"  things; 
onlv  speakable  as  a  word,  but  no  more  self-existent  than  the 
vibration  of  a  leaf.  A  conception  that  exists  not  but  makes  all 
else  alive;  comes  it  from  out  of  nothing,  a  nothing  in  itself  to 
vitalize  dead  matter  and  next,  perish  forever?  Suffice  it  to  say 
that  light  and  heat,  electricity,  force  and  energy,  in  their  vari- 
ous modifications,  pass  one  into  the  other,  no  more  destructible 
than  are  objects  of  gross  weight,  but  yet  that  the  subtle  thing, 
Life,  imponderable,  known  only  by  its  mighty  influence,  is  but 
an  ideality?  A  satisfactory  definition  to  him  who  meditates  in 
book-lore  only  is  that  life  is  "the  state  of  being,  which  begins 
with  generation,  and  ends  with   death." — ]Vcbsfcr. 

Accept  such  as  this  for  want  of  data  in  the  ultimate,  and  life 
stands  as  a  marvelously  evanescent  conception ;  neither  constitutional 
matter  nor  force  modification  is  it,  neither  weighable  nor  measur- 
able, neither  warm  nor  cold.  Unreachable  by  aught  than  observa- 
tion of  effects,  observable  only  in  its  action,  conceivable  only  by 
utilization  of  life-made  intellect  which  in  denying  life  a  place  in 
force  fields  condeinns  its  own  self  into  the  realms  of  vacuity  be  it  of 
the  past,  the  passing  along,  or  the  ending. 

Take  this  definition  and  we  find  that  "life"  is  as  hypothetical 
as  is  "spirit,"  as  everlasting  as  is  a  theoretical  soul  entity,  and  yet 
as  transient  as  are  the  fleeting  moments  that  have  neither  substance 
nor  energy  in  form  nor  conception;  that  life-bred,  mind-creations 
come  and  go  "as  the  moments  pass,"  but  cannot  be  "corrolated" 
with  aught  known  as  matter  and  force? 

And  yet,  is  it  not  true  that  conditions  favoring  imponderable 
life  phenomena  can  be  studied  as  can  those  governing  the  trans- 
migrations of  the  material  atom?  Do  we  not  know  that  heat  and 
light,  electrical  conditions  and  material  surroundings,  are  a  part  of 
life's  necessity?  But  is  it  not  also  true  that,  although  neither  one 
nor  all  are  life,  neither  one  nor  all  if  devoid  of  "vitality"  can  be  util- 
ized by  man  to  make  a  living  creature?  The  chemist  has  never 
caught  it,  the  microscopist  has  never  seen  it,  the  mathematician  has 
never  calculated  its  size  or  shape,  the  theorist  pauses. 

Pass  now  the  speculative  field  in  which,  speculation  is  inade- 
quate where  outreaches  beyond  materialistic  fact  overwhelm  him 
who  in  finite  mind,  presumes  to  dare  infinity.     Bold  must  ])e  the 
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man,  who  creeping  on  a  speck  that  floats  in  imnieasural)le  expanse, 
ventnres  even  to  ask  how  beginningless  time  commences  and  passes 
into  time's  everlastingness.  How  nothingness  itself  sprung  into 
existence,  how  void  of  something  came  into  space,  how.  from  out 
that  spaceless  hypothetical  vacuum  nothing,  matter  was  created? 
Audacious  must  be  the  human  who  presumes  to  ask  himself  how  a 
Creator  of  it  all  could  have  been  himself  created  before  creation 
began,  how  came  the  initial  God  of  all — who  of  all  mankind,  in  the 
face  of  infinity,  ventures  even  to  ask,  what  is  the  atom's  origin,  be  it 
what  it  may,  much  less  what  is  '"life's  origin"?  Who  of  modern 
or  ancient  savants  ventures  to  speculate  about  the  outreaches  that 
in  microscopic  depths  lie  beyond  the  infinitely  little,  who  is  it  that 
bounds  the  overwhelming,  unthinkable  depths  that  lie  in  space 
beyond  the  telescopic  great? 

And  yet,  this  we  know,  old  ocean,  a  reservoir  of  activity,  beats 
every  shore,  she  laps  the  sunshine  and  her  waves  roll  in  and  back 
again,  her  vapors  cloud  the  earth,  showering  life-giving  rains,  and 
reservoirs  of  snow,  her  tentacles  as  rills  and  rivers  thread  the  land. 
Out  of  the  riches  that  lie  in  her  bosom  and  the  moisture  of  the 
breath  with  which  she  envelopes  and  nourishes  all  that  lives,  come 
the  endless  forms  of  creeping  and  growing  things.  Is  not  her's  "The 
Ocean  of  Vitality  and  Reservoir  of  Life"? 


SAFEGUARDING  THE  GATE\\^\Y  TO  PHARMACY.* 
By  Prof.  J.  VV.  Sturm er. 

"All  men  are  created  ecjual,"  wrote  Thomas  Jefiferson  in  the 
document  which  sets  forth  the  fundamental  tenets  of  American- 
ism. And  so  they  are,  in  the  sense  in  Avhich  the  phrase  is  used 
here.  But  certainly  far  from  ccpial  in  ])hysical  j)ower,  mental 
capacity,  or  in  those  psycho-physical  or  psycho-physiological 
characteristics  which  make  for  courage,  energy,  perseverance 
and  the  determination  to  carry  a  task  to  a  satisfactory  conclu- 
sion. Equal  in  the  sense  that  no  man  in  America  is  born  a  serf 
and  another  his  master,  but  not  ecjual  in  the  capacity  for  devel- 
opment and  for  the  grasping  of  opportunity.  Not  equal — we 
may   say   further — in   ability   to   distinguish   right    from    wrong, 

*Reacl  at  the  1921  Meeting  of  the  Pennsylvania  Pharmaceutical  Associa- 
tion. 
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good  from  bad,  or  what  is  Avise  from  what  is  foolish.  "All 
sorts  and  conditions  of  men"  there  are.  and  nothing  is  more 
firmly  established  than  that  each  individual  has  an  individuality. 

Yet  schools  and  colleges  must  deal  with  boys  and  girls, 
and  men  and  women,  in  groups.  Hence  no  system  of  education, 
general  or  special,  fundamental  or  vocational,  can  be  expected 
to  reach  perfection,  for  the  human  equation  in  the  student-body 
is  the  ever-present  disturbing  factor. 

When  our  draft  boards  disclosed  the  percentage  of  physi- 
cally unfit,  the  information  was  found  startling.  And  when  the 
army  published  the  results  of  its  mentality  tests,  these  findings 
were  no  less  disquieting.  Yet  there  is  no  reason  to  doubt  that 
the  mental  disparity  disclosed  has  existed  in  the  human  race 
for  centuries. 

To  be  sure.  Uncle  Sam's  enlisted  men  showed  a  wider  range 
of  mental  capacity  than  could  be  found  in  the  classes  of  any 
school.  Indeed,  no  school  could  operate,  no  curriculum  could  be 
devised,  with  a  student  body  representing  such  extraordinary  ine- 
qualities. 

As  regards  colleges,  their  curricula  and  teaching  methods 
are  based  upon  the  assumption  that  they  must  deal  with  selected 
groups.  In  the  terms  of  the  army  groupings,  college  classes 
are  made  up  of  students  whose  mental  capacity  places  them  in 
the  groups  A,  B  and  C ;  those  who  would  rank  as  D  and  E  having 
been  sifted  out  by  the  elimination  process  of  preliminary  education. 

In  other  words,  elementary  and  secondary  education  not 
only  prepares  for  college,  but  also  excludes  those  who  are  not 
fitted  to  profit  by  college  training.  It  is  with  this  fact  in  mind 
that  so  much  stress  is  now  placed  upon  entrance  requirements 
for  pharmacy.  It  should  be  remembered  that  we  are  generaliz- 
ing, and  that  we  cannot  be  turned  aside  by  exce])ti()ns,  which 
disappear  from  view  when  we  consider  humanity  in  mass.  And 
by  and  large,  it  is  unquestionably  true  that  the  quality  of  the 
personnel  of  pharmacy  will  depend  as  much  upon  the  entrance 
requirements  exacted  by  the  colleges  as  upon  any  other  factor. 

But,  some  may  say,  having  in  mind  the  early  periods  of 
pharmaceutical  education,  did  not  the  colleges  turn  out  excellent 
men  prior  to  the  high  school  entrance  requirement?  Yes.  But 
let  us  see  how  conditions  differed.    At  that  time  college  training 
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was  not  a  legal  requirement,  and  college  classes  were  made  up, 
speaking  generally,  of  students  who  were  there  because  they 
wanted  to  be  there.  And  for  those  who  entered  pharmacy 
through  other  routes,  the  colleges  had  no  responsibility.  The 
apprentice  system  was  then  in  vogvie,  and  only  the  most  prom- 
ising apprentices  were  encouraged  to  go  to  college.  So  the 
apprentice  system  very  effectively  reinforced  the  schools  in  eliminat- 
ing those  who  because  of  incapacity,  lack  of  energy,  lack  of  persever- 
ance, or  of  adaptabiHty  for  the  work,  or  because  of  moral  defi- 
ciencies, were  unfit  for  college.  This  is  no  argument  for  the 
re-establishing  of  the  old  order  of  things,  and  certainly  no  argu- 
ment against  the  college  pre-requisite  clause  of  the  pharmacy 
law,  which  has  proven  an  inestimable  benefit  to  the  public.  It 
is  simply  a  statement  of  facts  and  an  explanation  why  certain 
readjustments  became  necessary. 

Under  the  present  conditions  with  the  apprentice  system 
only  partially  operative,  and  legal  regulations  compelling  all 
who  wish  to  qualify  as  pharmacists  to  do  so  through  the  college, 
^^■e  can  readily  see  that  the  entrance  requirements  now  have 
added  significance,  and  are  of  greater  importance,  for  now  we 
must  depend  upon  the  high  schools  almost  wholly  for  the  sifting 
process,  which  will  dispose  of  those  who  are  unsuited  for  college. 
A  peculiar  aspect  of  the  problem  is  brought  to  view  when  we 
compare  the  entrance  requirements  for  medicine,  engineering, 
dentistry,  and  the  other  professions  with  those  now  operative 
for  pharmacy.  For  all  other  professions,  and  indeed  for  all 
other  courses  of  collegiate  grade,  a  complete  four-year  high 
school  course  is  the  admission  requirement.  These  professions, 
therefore,  get  the  benefit  of  all  the  selection  which  secondary 
education  is  capable  of  effecting.  As  long  as  pharmacy  has  an 
admission  requirement  lower  than  this,  pharmacy  colleges  are 
bound  to  get  more  than  their  share  of  incapable  students,  for 
to  the  high  school  flunks,  no  other  professional  course  is  avail- 
a])le.  This  is  why  the  pharmacy  colleges  are  glad  to  speed  the 
day  when  the  full  four-year  high  school  requirement  will  be 
uniformly  enforced. 

To  be  sure,  we  have  had  men  who  registered  under  lower 
requirements  and  of  whom  we  may  be  justly  proud.  I  hit  our 
teaching  problems  have  been  made  more  complicated  and  our 
percentage  of  failures  has  been  increased,  because  of  the  pres- 
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ciicc  in  the  classes  of  students  whose  preparation  was  not  ade- 
quate, and  who  would  have  been  eliminated  had  the  sifting 
process  of  the  full  high  school  course  been  brought  into  opera- 
tion. Renicniber,  we  are  discussing  general  principles  and  that 
we  are  quite  willing  to  concede  that  some  who  fail  to  complete 
high  school  are  forced  out  by  economic  pressure,  and  are  not 
eliminated  because  they  are  unfit.  However,  the  experience  of 
other  professions  has  proven  that  the  most  energetic  and  deter- 
mined of  these  do  eventually  qualify,  though  it  takes  them 
longer  to  reach  their  goal. 

Suppose  then,  in  1923,  all  the  pharmacy  colleges  of  the 
Conference  make  operative  the  four-year  high  school  entrance 
requirement.  Will  this  insure  a  satisfactory  personnel  for 
pharmacy?  I  wish  we  could  answer  yes,  and  say  yes  without 
qualification.  But  we  cannot.  There  is  yet  one  other  matter 
to  consider.  It  is  this :  Education  is  a  selective  process  fairly 
successful  in  picking  men  and  women  who  can  do,  and  is  help- 
ful even  in  selecting  those  who  will  do  right;  but  it  cannot  be 
depended  upon  as  an  infallible  procedure  which  will  exclude  all 
the  unworthy.  Pharmacy  is  a  calling  involving  peculiar  respon- 
sibility— it  is  a  public  trust — and  should  be  limited  to  men  and 
women  who  may  be  trusted  fully  and  unreservedly.  It  devolves 
upon  pharmacy  to  guard  and  to  keep  pure  the  modern  Pool  of 
Bethesda,  which  through  the  instrumentality  of  science  has  been 
provided  for  suffering  humanity.  Therefore,  we  must  insure 
the  quality  of  the  personnel  of  pharmacy. 

In  the  archives  of  the  older  colleges  may  be  found  the  certifi- 
cates of  character  of  the  early  students.  These  certificates  were 
provided  by  the  preceptors,  and  they  disclose  full  knowledge  of 
the  candidate's  fitness,  mentally  and  morally,  for  his  calling.  No 
doubt  these  old  documents  explain  why,  despite  the  absence  of 
definite  entrance  requirements,  the  graduates  of  the  early  classes 
acquitted  themselves  so  well.  Cannot  we  re-establish,  so  far  as 
this  is  practicable,  the  old-time  character  standards  as  an  en- 
trance requirement?  We  have  gone  as  far  as  we  can  in  employ- 
ing preliminary  education  to  pick  our  students.  What  remains 
still  to  be  done  must  be  done  by  the  pharmacists  out  of  whose 
stores  our  candidates  for  admission  come — and  by  the  colleges, 
in  establishing  character  standards  for  admission.  Will  the  pro- 
prietors of  pharmacies  share  with  the  colleges  the  responsibility 
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of  guarding  the  gateway  so  that  only  the  fit  may  enter  phar- 
macy ?  We  feel  they  will ;  for  all  in  pharmacy  must  realize  the 
necessity  of  maintaining  high  character  standards  for  the  per- 
sonnel of  pharmacy.  Pharmacy  is  as  great  and  as  good  as  the 
men  in  it.     No  greater — no  better. 


KAPOK  OIL.* 
W.  H.  DicKiiART  and  H.  P.  Trevithick. 

Kapok  oil  is  an  oil  which  is  made  from  seeds  quite  similar  to 
cottonseed  and  which  resembles  cotton  oil  in  many  particulars, 
especially  in  that  it  gives  a  Halphen  reaction  which  is  just  as  strong 
and  positive  as  that  of  cotton  oil.  Importations  of  the  oil  are  quite 
rare. 

The  seeds  are  black,  the  size  of  peas,  and  have  a  white  kernel. 
They  grind  easily  and  being  free  from  lint  are  very  easy  to  crush  in 
a  cottonseed  plant.  However,  so  far  as  we  know,  but  one  lot  has 
been  crushed  in  such  a  plant. 

Lewkowitch  gives  widely  varying  figures  for  the  characteristics 
of  the  oil,  so  that  when  we  received  a  sample  sometime  since,  we 
took  the  opportunity  of  determining  some  of  the  values  for  our- 
selves. 

The  oil  as  received  was  fairly  clear,  of  a  brownish  color,  and 
showed  the  following  results  upon  analysis : 

Moisture    0.45% 

Insoluble   Impurities    0.36% 

Specific  Gravity   0.9221 

Iodine  Value   (Wijs)    94.9 

Saponification  Value    194-5 

Index  of  Refraction  at  20'  C 14710 

Unsaponifiable   Matter 0.66 9^ 

Free  Fatty  Acids   12.13% 

Refining  Loss    35 -0% 

Color  of  Refined  Oil — 35  yellow 7.0  red 

Titre  of  Refined  Oil  — °  C 28.1° 

"      "  Soapstock  — °  C 30.2° 

Halphen  Test — Positive,  strong,  immediate. 

The  Halphen  color  appeared  just  as  fast  as  if  the  sample  was 
cottonseed  oil,  showing  a  reddish  tinge  before  the  carbon  bi-sulphide 
had  left  the  oil. 

*New  York  Produce  Exchange. 
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Macdonald  Professor  of  Physics,  McGill  University,  Montreal,  Canada. 
Corresponding  Member  and  Associate  Editor. 

By  A.  S.  Evi- ,  C.  P..  E.,  D.  Sc,  F.  R.  S. 

A  century  ago  science  had  recently  lost  three  eminent  men  who 
had  notably  advanced  our  knowledge  of  electricity,  dynamics  and 
heat,  Cavendish  (1731-1815),  Rumford  (1753-1814),  Watt  (1736- 
1819). 

The  steam  engine  iiad  a])])eared  and  was  used  for  pumping 
mines,  for  locomotives  and  for  the  j)ropulsion  of  ships ;  the  notable 
discovery  had  been  made,  to  quote  the  contemporary  words  of  John 
Herschel,  "A  man's  daily  labor  is  about  four  pounds  of  coal.''  "Two 
pounds  of  coal  would  raise  a  strong  man  from  the  valley  of  Cham- 
ounix  to  the  top  of  Aft.  Blanc."  "You  can  raise  seventy  million 
pounds  w^eight  a  foot  high  by  a  bushel  of  coals."  ^ 

There  had  just  begun  that  industrial  revolution  due  to  the  use 
of  coal  and  iron,  which,  for  better  or  worse,  has  in  a  century  trans- 
formed the  world. 

Every  age  regards  its  progress  with  a  wholesome  and  justi- 
fiable pride.  The  achievements  of  preceding  generations  are  dimmed 
in  lustre  by  familiarity.  The  imagination  is  too  feeble  to  form  an 
adequate  conception  of  the  marvels  awaiting  discovery,  ready  to 
fall  like  ripe  plums  into  the  laps  of  successors.  On  the  other  hand, 
recent  discovery  always  stands  out  with  a  delightful  and  refreshing 
vividness. 

Now  a  hundred  years  ago  people  were  thoroughly  pleased  with 
their  discoveries,  no  less  than  we  afe  today.  It  is  sufficient  to  men- 
tion such  successive  discoveries  as  the  spinning  jenny  (1768),  spin- 
ning frame  (1769),  cotton  gin  (1792)  ;  the  discovery  of  the  planet 
I'ranus  (1780),  the  first  air  balloon  (1783),  and  vaccination  (1796). 

*Address  at  the  Centenary  Reunion  of  McGill  University. 
tReprinted  from  the  Joum.  of  the  Frank.  Inst. 
^  The  actual  work  done  by  a  bushel  of  coals  used  in  a  steam  engine  was 
called  its  duty,  a  useful  term. 
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Thanks  to  Xewton  and  others,  it  was  a  just  claim,  in  1821, 
that  mor'e  scientific  progress  had  been  made  in  the  preceding  two 
hundred  years  than  in  the  whole  previous  history  of  mankind. 

It  is  curious  to  read  moreover  the  lamentations  by  Thomas 
Young  on  the  enormous  amount  of  scientific  literature  and  the 
great  variety  of  publications,  which  rendered  it  difficult  or  im- 
possible to  keep  abreast  with  scientific  discovery.  How  seriously 
has  this  evil  increased  during  the  past  hundred  years,  until  we  seem 
doomed  to  be  buried  under  our  own  records !  And  this  trouble 
must  continually  increase  with  time. 

Mr.  James  McGill  was  an  enlightened  citizen  of  Montreal  with 
an  interest  in  literary  and  scientific  progress.  It  requires  but  a 
small  stretch  of  the  imagination  to  conceive  of  our  founder  sitting 
under  an  elm  tree  on  Burnside  Farm  by  the  side  of  that  little  brook, 
with  its  rustic  bridge  and  lovers'  walk,  which  flowed  past  the  spot 
where  the  Macdonald  Physics  Building  now  stands.  The  valley  of 
that  brook  is  still  visible  in  the  back  lane  and  tennis  court.  And 
indeed  in  spring  time,  the  brook  itself  revives  and  floods  our  base- 
ment. 

Imagine  him  seated  there  and  reading  the  following  fictitious 

letter  supposed  to  have  been  written  about  a  century  ago  by  a  friend 

of   James   McGill,   an   imaginary   professor   of    natural   philosophy 

at  the  famous  University  of  Glasgow,  giving  an  account  of  a  visit 

to  London  and  Paris,  and  describing  to  our  founder  what  he  saw 

which  was  new  and  interesting  in  the  scientific  field.    It  is  a  matter 

of  regret  to  me  that  I  cannot  read  this  letter  to  you  in  the  good 

Scots  tongue. 

From  Professor  Robin  Angus, 

The  University  of  Glasgow, 

(Undated). 

To  Mr.  James  McGill, 

of  Montreal. 
Dear  Mr.  McGill, 

I  am  now  fortunate  in  writing  to  you  to  give  my  promised 
account  of  a  long  projected  visit  to  London  and  to  Paris,  and  my 
description  of  the  progress  of  recent  discovery  in  natural  philosophy. 

I  left  Glasgow  on  the  first  of  June  and  the  roads  were  in  good 
condition  so  that  we  made  a  swift  and  agreeable  journey.  One 
day  indeed  we  traveled  59  miles  in  11^  hours,  including  time  for 
baits ! 
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On  my  arrival  at  London  I  qnickly  went  to  the  Royal  Institu- 
tion and  called  on  Dr.  Thomas  Young.  I  was  fortunate  enough 
to  hear  one  of  the  93  lectures  which  he  is  giving  on  natural  phi- 
losophy. These  lectures  are  shortly  to  he  published  as  a  book,  a 
copy  of  which  I  will  send  you.  I  lis  lectures  were  well  illustrated 
by  skilful  experiments. 

You  are  aware  that  Sir  Isaac  Newton  suggested  that  light  con- 
sisted of  little  bodies  of  corpuscles  shot  from  the  source  of  light 
traveling  "with  an  eel-like  motion"  along  straight  lines.  Now 
Dr.  T.  Young  will  have  none  of  this  theory,  but  he  agrees  with 
Huyghens  that  light  travels  with  wave  motion  in  some  subtle  and 
all  pervading  medium  which  is  called  sether.  Huyghens  thought 
that  light  consisted  of  waves  with  a  motion  of  the  aether  to  and 
fro  in  the  direction  in  which  light  traveled,  but  Doctor  Young 
points  out,  as  did  Newton,  that  Hght  may  be  "one-sided"  or 
polarized,  so  that  it  is  essential  to  believe  that  the  vibrations  are 
transverse  or  perpendicular  to  that  direction  in  which  light  moves. 
As  indeed  the  French  philosophers  have  very  clearly  proved. 

Doctor  Young  has  a  large  trough  with  a  glass  base,  filled  with 
water,  illuminated  beneath;  and  with  a  large  mirror  he  projects 
upon  a  white  screen  the  weaves  which  are  made  upon  the  water  by 
one  or  more  pointers  fastened  to  vibratory  rods.  In  this  manner 
he  illustrates  very  clearly  what  is  called  the  interference  of  light, 
well  enough  known  to  Newton,  but  a  stumbling  block  to  his  cor- 
puscular theory. 

At  the  Royal  Institution  I  met  also  with  Sir  Humphrey  Davy, 
who  has  saved  countless  lives  of  miners  by  his  safety  lamp,  where 
the  flame  is  surrounded  by  fine  wire-screen,  preventing  prema- 
ture explosion. 

The  great  Corsican  ogre.  Napoleon,  scourge  of  the  world,  is 
newly  dead.  Yet  in  fairness  it  must  be  stated  that  he  proved  a 
good  friend  to  science.  In  the  midst  of  the  war  between  England 
and  France  he  gave,  in  spite  of  strong  opposition,  a  great  scientific 
prize  to  an  Englishman,  Davy,  for  his  discovery  of  potassium  and 
of  sodium  by  electric  separation.  He  caused  a  galaxy  of  scientific 
men  to  gather  at  Paris,  and  encouraged  them  in  their  work  by 
every  means  at  his  disposal.  Napoleon  was  a  man  who  certainly 
knew  that  in  science,  too,  "As  a  man  sows,  so  shall  he  reap." 
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I  met  at  the  Royal  Institution  a  young  assistant  of  Davy's 
named  Faraday  who  was  full  of  insight  and  enthusiasm  so  that 
he  promises  to  go  far.  He  was  greatly  interested  in  electrical  ex- 
periments. 

You  are  familiar  with  electrical  machines  and  Leyden  jars, 
lightning  rods  and  Franklin's  experiment  with  the  kite,  and  how 
he  obtained  electricity  from  the  clouds.  All  these  are  well  de- 
scribed in  a  little  book  by  Doctor  Priestly  ^  which  I  sent  you  last 
year.  But,  as  the  Hon.  Mr.  Cavendish  wrote,  "It  must  be  confessed 
that  the  whole  science  of  electricity  is  yet  in  a  very  imperfect  state" ; 
or  to  quote  my  friend  Doctor  Young  (p.  507),  "The  phenomena  of 
electricity  are  as  amusing  and  popular  in  their  external  form  as 
they  are  intricate  and  abstruse  in  their  intimate  nature." 

Suddenly  there  has  come  from  Denmark  a  great  burst  of  light, 
which  we  owe  to  Hans  Christian  Oersted.  This  illustrious  man 
was  born  in  1777,  and  after  passing  with  honors  at  school  he  re- 
ceived free  residence  and  a  small  scholarship  awarded  to  needy 
students.^  After  a  distinguished  career  at  Elers  College  he  received 
a  Cappel  Traveling  Fellowship  which  enabled  him  to  visit  the  lead- 
ing scientific  men  in  Germany  and  France  to  his  great  benefit  as  it 
now  proves  to  ours. 

This  plan  of  helping  able  students  to  secure  a  good  university 
education  and  to  visit  other  countries  in  order  to  appreciate  scientific 
progress,  has  much  to  commend  it  to  other  countries  and  to  all 
universities. 

Many  philosophers  have  endeavored  to  deflect  a  magnet  with 
electricity,  using  an  electrical  machine  with  open  circuit.  Now 
Oersted  was  lecturing  to  his  advanced  students  and  he  discovered, 
his  class  being  there  and  then  assembled,  that  with  an  electric  bat- 
tery and  a  closed  circuit  he  could  cause  a  current  of  electricity  to 
deflect  a  magnet.  Not  when  the  wire  is  perpendicular  to  the  needle, 
but  when  parallel.  This  influence  will  pass  through  wood  and 
water  and  mercury  and  metal  plates,  excepting  iron,  so  that  the 
influence  of  the  electric  current  on  a  magnetic  pole  is  as  it  were  in 
circles  around  the  wire.  Already  Schweigger,  at  Halle,  has  invented 
a  measurer  of  electric  current  called  the  Astatic  galvanometer,  where 

^"A  Familiar  (kiide  to  the  Study  of  Electricity,"  4th  Ed.,  1786  (J.  John- 
son, London.) 

*  Nature,  p.  492,  June  16,  1921. 
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two  equal  niac^netic  needles  pointing  opposite  ways  have  been  de- 
flected by  a  current  passing  in  a  coil  of  wire  round  one  needle,  a 
most  sensitive  arrangement. 

Davy,  using  the  great  battery  of  2000  cells  of  zinc  and  copper 
at  the  Royal  Institution,  has  passed  an  arc  between  two  carbons 
giving  a  most  brilliant  light.  Now  this  arc  he  has  deflected  with 
a  magnet,  showing  that  as  a  current  in  a  circuit  will  deflect  a  mag- 
net so  will  the  magnet  deflect  the  circuit  if  and  when  a  current 
passes  in  it.  Here  then  we  have  another  example  of  the  third  law 
of  Newton  that  "action  and  reaction  are  equal  and  contrary."  Nay ! 
Oersted  himself  hung  up  by  a  fine  wire  a  small  battery  and  coil 
and  deflected  it  with  a  magnet.  Hence  we  now  have  a  new  branch 
of  science,  my  dear  Mr.  McGill,  which  we  may  call  electrodynamics 
or  electromagnetics.  The  great  M.  M.  Ampere  at  Paris  has  made 
vast  strides  in  this  new  subject. 

And  indeed  I  must  pass  over  much  that  I  would  wish  to  tell  you 
that  I  saw  and  heard  in  London,  and  proceed  with  my  visit  to  Paris, 
which  I  reached  safely  after  a  troubled  crossing  over  the  Channel. 

In  spite  of  the  recent  wars,  most  cordial  relations  have  speedily 
returned  between  scientific  men  of  all  countries. 

I  have  met  M.  Ampere  who,  stimulated  by  Oersted's  discovery, 
has  extended  it  and  proved  that  "two  parallel  and  like-directed  cur- 
rents attract  each  other,  while  two  parallel  currents  of  opposite  di- 
rections repel  each  other." 

It  may  be  truly  said  that  "the  theory  and  experiment  (of  elec- 
tric currents)  seem  as  if  they  had  leaped  full-grown  and  full-armed 
from  tlie  brain  of  the  'Newton  of  Electricity.'  The  theory  is  per- 
fect in  form  and  unassailable  in  accuracy,  and  it  is  summed  up  in 
a  formula  from  which  all  the  phenomena  may  be  deduced  and  which 
must  always  remain  the  fundamental  formula  of  electrodynam- 
ics." * 

But  I  must  pass  on,  my  dear  ]\Ir.  ]\IcGill,  to  other  branches  of 
natural  philosophy.  I  must  name  the  illustrious  M.  Chladni,  whom 
they  call  "the  Father  of  Acoustics."  Him  Napoleon  summoned  to 
show  his  experiments  on  sound  and  gave  a  grant  of  money  towards 
the  publication  of  his  book.  Galilei  first  experimented  with  dust  on 
vibrating  metal  plates  struck  by  a  chisel,  but  Chladni  made  great 

*  Maxwell. 

Vol.  192,  No.  1152-56. 
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improvements  by  using  lycopodium  dust  with  sand.  He  separated 
thus  the  quiescent  from  the  turbulent  regions,  for  as  Farady  has 
explained,  the  light  lycopodium  dust  is  caught  in  the  whirlwinds  of 
air  and  finally  comes  to  rest  below  them,  while  the  heavier  sand  is 
driven  to  the  nodes.  I  have  been  informed  that  in  the  recent  wars 
sand  has  been  placed  on  a  drum  and  the  direction  of  underground 
mining  has  been  found  by  the  displacement  of  the  sand  on  the  top 
of  the  drum  set  vibrating  by  the  distant  blows  on  the  ground  of 
the  picks  of  the  enemy.  An  ingenious  application  of  Chladni's  fig- 
ures ! 

Most  interesting  of  all  are  the  speculations  about  light  founded 
on  the  most  ingenious  experiments  carried  out  by  Fresnel  and 
Arago.  They  experiment  with  "one-sided"  or  polarized  light  and 
secure  interference  between  two  rays  from  the  same  source  polar- 
ized in  the  same  plane,  which  cannot  be  done  when  the  rays  are 
polarized  at  right  angles.  This  is  strong  evidence  for  the  wave 
theory,  but  a  challenge  was  given  that  a  small  round  body  like  a 
coin  should  have  a  bright  spot  in  the  center  of  its  shadow  from  a 
small  bright  source  of  light.  In  truth,  and  it  should!  And  the  dif- 
ficult experiment  was  triumphantly  carried  out  by  M.  Fresnel ! 

Beautiful  and  interesting  experiments  have  also  been  carried 
out  by  M.  Malus  on  the  polarization  of  light,  and  splendid  color 
effects  have  been  achieved  with  the  interference  of  polarized  light 
passing  through  crystals  of  mica,  gypsum,  or  quartz. 

The  simplest  interference  experiment  is  to  pass  light  through 
a  slit  and  hence  through  two  slits  close  together.  On  a  screen  be- 
hind you  can  perceive  bright  and  dark  bands  alternating  which 
prove  that  two  lights  can  make  darkness,  which  seems  impossible 
with  material  things,  but  is  readily  explained  with  waves,  for  we 
have  all  seen,  on  a  lake  or  pond,  crests  and  troughs  of  waves  cancel 
one   another. 

There  is  great  encouragement  given  to  science  in  these  days. 
Thus  the  famous  Euler  received  a  grant  of  £20,000  in  the  last  cen- 
tury, and  the  British  Government  oflfered  a  prize  of  £20,000  for 
finding  the  longitude  at  sea  within  thirty  miles. 

Space  has  not  permitted  me  to  write  of  Fourier,  a  great  mathe- 
matician who  has  established  most  fundamental  principles  of  the 
flow  of  heat.  Tlis  work,  "Theorie  de  la  Chaleur,"  has  in  his  own 
lifetime  passed  into  a  classic. 
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But  what  shall  I  say  of  Laplace,  author  of  "Mecanicjue  Celeste," 
now  seventy  years  old,  comparable  only  with  Newton,  who  has  been 
honored  by  all  political  parties  in  the  turbulent  periods  passed  by 
France  in  his  long  life.  A  man  more  admired  than  loved  perchance! 
Laplace  has  advanced  the  theory  of  tides,  explained  the  origin  of 
the  sun  and  planets  from  a  nebula  to  its  present  state,  and  proved 
that  all  bodies  of  the  solar  system  are  stable,  and  may  have  been  so 
for  periods  of  vast  antiquity. 

In  the  spectrum  of  the  sun,  Wollaston  (1802)  and  Fraunhofer 
(181 5)  have  found  a  very  great  number  of  dark  lines  which  await 
explanation  from  succeeding  generations.  Here  indeed  we  have  a 
great  mystery ! 

But  I  fear,  dear  sir,  that  my  letter  has  far  outstripped  your 
patience.  Vour  friends  in  Glasgow  and  in  Scotland  learn  with  pleas- 
ure and  interest  your  scheme  for  founding  a  College  for  the  Ad- 
vancement of  Learning  in  Montreal.  Judging  from  what  I  have 
seen  in  Scotland,  in  England  and  in  France  such  an  institution  may 
bring  lasting  lustre  to  your  name,  and  yield  priceless  fruit  through- 
out succeeding  ages. 

Believe  me,  honored  sir, 

Your  most  respectful  servant,    . 
Rob  Angus. 

It  must  be  admitted  that  historically  the  above  letter  will  be 
found  w^anting,  for  it  purports  to  be  written  in  1821,  by  a  "fake" 
professor  of  Glasgow  University,  whereas  we  all  know  that  our 
founder  died  in  1813,  eight  years  before  AIcGill  received  its  charter 
in  1 82 1.  I  am  assured,  however,  by  my  colleague.  Prof.  Cyrus  Mac- 
millan,  that  otherwise  my  conception  of  such  a  letter  is  a  sound  one, 
and  that  James  IMcGill  was  truly  interested  in  science  as  well  as 
letters.  He  was  himself  a  student  or  at  least  a  matriculant  of  Glas- 
gow L'niversity,  a  fact  which  explains  so  much.  You  will  recall 
that  he  specially  enjoined  in  his  will  that  there  should  be  a  Pro- 
fessor of  Natural  Philosophy,  until  such  time  as  there  should  be 
three  chairs  established  in  mathematics,  natural  philosophy  and  as- 
tronomy. 

Today  McGill  has  many  professors  of  physics,  a  subject  now 
taught  to  all  faculties.  ]\IcGill  has  also  several  professors  of 
mathematics,  but  no  astronomer,  although  he  whom  we  might  ven- 
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erate  as  our  second  founder,  I  name  Sir  William  Macdonald,  do- 
nated a  splendid  region  on  the  summit  of  Westmount  for  an  ob- 
servatory, the  land  being  still  available,  although  we  cannot  hope 
for  "good  seeing"  within  the  confines  of  a  city  yearly  growing 
blacker  with  factory  and  engine  smoke,  largely  preventable  and  un- 
necessary. 

As  for  the  information  conveyed  in  the  fictitious  letter,  it  is 
gathered  mainly  from  contemporary  sources,  and  the  lectures  by 
Dr.  Thomas  Young,  afterward  published  as  a  Treatise  on  Natural 
Philosophy,  are  a  great  mine  of  information.  But  a  more  valuable 
source  is  Mrs.  Kirstine  Meyer's  recent  essay  ^  on  the  Life  of  Oer- 
sted. For  in  1801  Oersted  went  to  Weimar,  Berlin,  Gottingen  and 
Paris ;  he  saw  Ritter's  electrical  experiments  and  the  very  first 
storage  battery,  copper  plates  with  damp  cardboard  between,  which 
retained  a  charge  for  some  time  after  it  was  connected  to  a  battery, 
capable  also  of  generating  a  current  after  being  charged. 

In  1812  and  '13  Oersted  again  visited  Berlin  and  Paris,  and 
from  autumn,  1822,  to  the  summer  of  1823  he  visited  Germany, 
France  and  England,  although  he  was  full  professor  of  natural 
philosophy  at  Copenhagen  at  the  time.  I  mention  this  because  we 
see  here  in  the  same  man  the  great  advantages  of  three  notable 
institutions  or  arrangements  which  I  wish  to  advocate  ardently  for 
Canada  and  elsewhere.  For  in  the  case  of  Oersted  we  see  an 
able  but  needy  student  obtaining  free  board  and  residence  and  a 
scholarship  as  well,  relieving  him  of  money  embarrassments  and 
securing  him  a  sound  and  liberal  education.  Secondly,  we  find  him 
with  a  traveling  fellowship,  which  enabled  him  to  appreciate  the 
work  and  progress  of  many  scientific  centres.  Lastly,  we  find  him 
with  a  sabbatical  year,  relieved  from  the  burden  of  teaching  and 
academic  affairs,  and  given  leisure  to  think  and  to  investigate.  The 
scholarship,  the  traveling  fellowship,  the  sabbatical  year  were  all 
fruitful.  As  a  result  Oersted  founded  electrodynamics,  for  he  proved 
that  a  coil  of  wire  with  a  current  round  it  was  the  equivalent  of  a 
magnet. 

This  fundamental  result,  developed  by  Ampere.  Faraday, 
Maxwell,  and  many  other  co-workers,  is  the  seed  of  the  fruitful 
results   or  harvest   which   you   see  around   you  today.     I   refer  to 

"  See  Nature,  June  16,  1921. 
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electric  motors,  lamps,  dynamos,  generators,  electric  irons,  cookers, 
bells,  toasters,  cleaners,  and  no  less  to  telephones  and  telegraphs. 

We  can  rest  assured  that  if  you  give  due  encouragement  and 
assistance  to  your  quite  ablest  boys  at  schools,  and  to  students  and 
professors  at  universities  there  are  other  and  greater  conquests  of 
science  of  which  we  have  little  or  no  conception  today,  awaiting 
discovery  and  development,  and  that  you  must  not  hesitate  to  en- 
courage pure  research,  at  unpromising  subjects  even,  rather  than 
endeavor  too  much  to  secure  industrial  research  on  a  commercial 
basis.  The  pioneer  work  is  truly  of  the  greater  importance  though 
less  likely  to  secure  the  appreciation  of  manufacturers,  of  politicians, 
of  practical  men  and  of  the  public  at  large. 

Here  I  must  interpose  a  story.  About  fifteen  years  ago,  one 
of  my  predecessors,  Professor  John  Cox,  gave  a  lecture  in  this 
theatre  on  the  passage  of  electricity  through  rarefied  gases  com- 
bined with  some  wonderful  experiments,  all  with  the  skill  and 
eloquence  of  which  he  was  and  is  still  a  master.  Now  Sir  William 
Macdonald  was  present  and  he  remarked  afterward,  "How  beauti- 
ful and  how  useless!"  Yet  it  is  the  study  of  those  very  phenomena 
which  has  led  to  most  notable  recent  developments  in  radiology, 
for  example  the  Coolidge  tube,  in  long-distance  and  guided  tele- 
phone, in  wireless  telephony  and  telegraphy,  particularly  by  the 
use  of  the  electronic  valves. 

T'Ut  Sir  William  appears  to  have  been  himself  a  convert  before 
his  death.  As  donor  to  McGill  of  this  Macdonald  Physics  Build- 
ing, as  founder  of  the  two  Macdonald  chairs  of  physics,  he  was 
present  at  a  lecture  given  by  Sir  Ernest  Rutherford  on  some  of  his 
recent  work  on  radioactivity,  and  after  the  lecture  Sir  William  stated 
that  "if  all  the  money  spent  on  the  endowment  of  physics  at  McGill 
had  produced  no  other  result  but  Rutherford's  work  on  radioactivity 
alone — the  money  would  have  been  well  spent!"  That  verdict  you 
will  all  endorse,  .with  a  fervent  hope  that,  although  we  can  scarcely 
expect  ever  to  rival  that  remarkable  outburst  at  McGill,  of  a  new 
branch  of  physics,  we  may  not  merely  assist  in  the  training  of  many 
thousands  of  young  Canadians  in  the  foundations  of  science,  but 
also  hand  on  the  torch  of  original  research  and  pioneer  investigation 
in  this  place. 

Oersted  in  1822  and  '23  was  not  very  enthusiastic  about  Ger- 
man science.     "Schweigger.  at  Halle,    has    brains,    but    is    a    reed 
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shaken  with  the  wind.  His  experiments  are  not  of  much  import- 
ance; Kastner,  at  Erlangen,  writes  thick  volumes  compiled  with 
much  toil  but  without  all  judgment.  Yelin,  at  Munich,  makes  in- 
different experiments  and  lies  much."  (Really,  really,  Yelin,  this 
is  too  bad!)  "But  I  have  found  much  that  was  instructive  with 
Fraunhofer,  at  Munich,  so  that  I  have  been  able  to  occupy  myself 
with  benefit  there  for  about  a  fortnight."  But  he  writes  to  his  wife 
from  Paris  in  February,  1823.  "My  stay  here  grows  more  and  more 
interesting  to  me  every  day.  The  acquaintances  I  have  made  grow 
every  day  more  cordial  and  intimate."  He  saw  Biot,  Fresnel,  Poil- 
let,  Ampere,  Arago,  Fourier,  Dulong  and  many  others ;  such  was 
the  brilliant  list  of  physicists  there  at  work  at  Paris.  He  had  long 
discussions  with  Ampere  on  his  famous  theory,  still  accepted,  that 
riiagnetism  consists  of  electric  currents  in  the  molecules — electron 
currents  or  oscillations  as  we  should  perhaps  say  today.  Oersted 
adds,  "On  the  loth  I  was  at  Ampere's  by  appointment  to  see  his 
experiments.  He  had  invited  not  a  few — he  had  three  considerable 
galvanic  apparatus  ready;  his  instruments  for  showing  his  experi- 
ments are  very  complex;  but  what  happened?  Hardly  any  of  his 
experiments  succeeded.  He  is  dreadfully  confused  and  is  equally 
unskilful  as  an  experimenter  and  as  a  debater."  This  report  is-  in 
strange  contrast  with  the  written  records  of  Ampere  which  Max- 
well has  described  as  the  work  of  the  "Newton  of  Electricity,"  "per- 
fect in  form  and  unassailable  in  accuracy."  Perhaps  Ampere  had 
had  the  best  of  an  argument! 

What  then  has  been  added  in  the  last  hundred  years  ?  Well,  the 
answer  to  that  question  will  depend  on  whether  you  are  a  so-called 
practical  man  or  a  theorist,  whether  you  are  most  interested  in  the 
applications  and  practical  achievements  of  physics  or  in  the  great 
principles  and  theories  which  underlie  the  theory  and  from  which 
the  practical  applications  necessarily  arise. 

The  last  hundred  years  have  speeded  up  all  human  activities.  It 
now  takes  days  for  matter  to  cross  the  Atlantic  instead  of  weeks, 
as  then ;  while  messages  are  flashed  across  almost  instantaneously. 
A  hundred  miles  a  day  by  coach  or  on  horseback  was  a  strenuous 
journey,  a  thousand  miles  a  day  by  rail  is  today  not  formidable. 

It  has  been  argued  with  much  force  by  R.  A.  Freeman  in  his 
"Social  Decay  and  Regeneration"  that  mankind  has  suffered  to 
a  terrible  extent  by  the  great  access  of  power  which  science  has 
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suddenly  placed  in  its  hands,  and  it  may  well  be  doubted  if  society 
Is  yet  fitted  to  receive  fresh  gifts  of  energy  from  the  hands  of 
science.  Moral  development  and  social  organization  has  lagged  be- 
hind scientific  progress.  Human  nature  is  stable  and  ill  fitted  to 
adapt  itself  to  changes  of  the  magnitude  and  variety  of  the  last 
three  generations.  The  resultant  in  stability  of  modern  conditions 
has  shown  itself  to  the  greatest  extent  where  the  attempted  as- 
similation has  been  most  rapid  and  ill  digested.  Petrogard  stands 
out  as  a  prominent  and  inconceivable  wreck,  through  the  mirage 
of  a  prostrate  Russia. 

When  we  turn  our  attention  to  the  intellectual  achievement  of 
physics  we  see  a  far  more  attractive  picture.  The  last  hundred 
years  have  seen  the  almost  complete  development  of  the  science  of 
electricity. 

The  great  principle  of  the  conservation  of  energy  established  by 
the  insight  of  Joule,  Kelvin,  Helmholtz  and  others,  stands  together 
with  the  Second  Law  of  Thermodynamics  as  the  main  prop  of  all 
physical  conceptions.  The  isolation  of  the  electron,  the  discovery 
of  its  properties,  experiments  with  alpha  and  rontgen  rays  and  im- 
mense developments  in  modern  spectroscopy  are  illuminating  a  vivid 
conception  of  the  structure  of  the  atom.  The  present  century  is 
responsible  for  the  new  branch  of  physics,  and  in  this  very  place 
Rutherford  delved  deep  and  built  high  in  radioactivity,  and  we  are  all 
gathered  together  at  a  "veritable  shrine,"  already  venerated  as  such. 
We  are  passing  to  a  new  outlook  where  energy  becomes  dominant, 
so  that  not  only  does  matter  appear  to  be  energy,  but  space,  linked 
with  time  from  which  it  is  inseparable,  is  regarded  as  a  continuum  of 
energy  mainly. 

Most  important  of  all  is  our  revision  of  fundamental  concep- 
tions on  a  more  comprehensive  scale,  in  accord  with  the  general 
scheme  of  the  universe  of  which  we  are  denizens,  embraced  in  the 
fascinating  and  far-reaching  Principle  of  Relativity. 

Those  only  who  have  specialized  in  modern  physics  are  familiar 
with  the  strange  elusive  problems  embraced  in  the  Quantum  Theo- 
ries of  Energy. 
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An  atomistic  theory  of  matter  is  easy  to  conceive.  A  corpuscle 
of  electricity,  now  called  an  electron,  with  well-marked  properties, 
electric  and  magnetic,  is  not  too  obscure.  But  bundles  of  energy,  or 
quanta,  of  magnitudes  varying  with  and  proportional  to  the  fre- 
quency of  the  propulsive  electromagnetic  vibrations  present  formid- 
able obstacles  to  the  human  intelligence,  and  yet  some  such  entities 
pervade  modern  research,  and  are  today  most  fruitful  of  actual  phil- 
osophical progress. 

I  wonder  wdiat  my  successor,  lecturing"  here  one  hundred 
years  hence,  will  be  saying  about  relativity  and  about  quanta ! 


PASTEUR  INSTITUTE  SCIENTIST  ANNOUNCES  DIS- 
COVERY OF  PARASITIC  ULTRAMICROBE  FOE  OF 
DISEASE-PRODUCING  BACTERIA.* 

The  discovery  of  an  ultramicrobe,  which  is  a  parasite  on  bac- 
teria, and  which  may  effect  a  cure  of  such  diseases  as  dysentery, 
typhoid  fever,  hemorrhagic  septicemia  and  bubonic  plague  has  been 
announced  by  Dr.  F.  d'Herelle  of  the  Pasteur  Institute  of  Paris. 

This  powerful,  minute  organism  will  be  able  to  play  an  im- 
portant part  in  control  of  epidemics,  according  to  Dr.  d'Herelle.  He 
has  been  able  to  make  men,  buffaloes  and  birds  resistant  to  various 
diseases  by  simply  introducing  into  them  the  ultramicrobe  which 
had  ])ecome  accustomed  to  preying  upon  the  particular  bacterium 
that  causes  the  disease. 

All  that  would  be  necessary  to  stop  an  epidemic  of  some  dis- 
ease, typhoid  for  instance,  would  be  to  pour  into  the  drinking  water 
supply  a  very  small  amount  of  the  proper  strain  of  the  ultrami- 
crobe, Dr.  d'Herelle  declares.  This  would  infect  all  of  the  people 
with  the  harmless  bacteria-dissolving  ultramicrol)e  which  will  pro- 
tect them  and  prevent  an  ei)idemic.  The  ultramicrobe  is  tasteless 
and  for  all  animals  and  man  it  is  absolutely  harmless,  Dr.  d'Herelle 
has  found  by  experience. 

This  wonderful  i)arasitic  ultramicrobe  has  been  named  the 
"bacteriophage"  or  bacteria-eater. 

*Reprinted  from  Science  Service. 
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Brought  to  mind  by  this  new  discovery  is  Uean  Swift's  often- 
repeated  quotation : 

So  naturahsts  observe  a  flea 
Has  smaller  fleas  that  on  him  prey, 
And  these  have  smaller  still  to  bite  "em, 
And  so  proceed  ad  i>iifinltinii. 

Before  announcing  his  work  on  the  bacteriophage,  Dr.  d'Herelle 
has  made  exhaustive  researches  into  the  nature  of  this  ultramicrobe 
which  seems  to  hold  the  possibilities  of  revolutionizing  ideas  in  medi- 
cine and  biology. 

Dr.  d'Herelle  explains  the  action  of  the  bacteriophage  as  fol- 
lows : 

Take  the  case  of  bacillus  dysentery.  If  a  sample  of  the  feces 
of  the  patient  is  taken  mixed  with  bouillon,  and  then  passed  through 
a  Chamberland  filter,  all  of  the  microbes  visible  under  the  micro- 
scope will  be  retained  in  the  fine  pores  of  the  porcelain  filter  and 
the  filtrate  or  the  liquid  that  passes  through  wnll  be  clear,  will 
remain  so  indefinitely  and  is  in  appearance  sterile.  Suppose  that  a 
case  of  dysentery  is  followed  during  its  course  and  that  such  a  fil- 
trate is  prepared  for  each  of  the  thirty  days  of  the  illness.  If  thirtv 
tubes  of  bouillon  cultures  cloudy  with  dysentery  bacilli  were  pre- 
pared, and  if  a  drop  out  of  each  of  the  thirty  filtrates  prepared  each 
day  were  added  to  the  correspondingly  numbered  cultures,  the  fol- 
lowing would  be  the  result  after  twelve  hours'  incubation:  Tubes  i 
to  6,  no  change,  cloudy  -with  dysentery  culture;  tubes  7  to  18,  peN 
fectly  clear;  tubes  19  to  30,  cloudy  like  the  first  six.  A  strange  phe- 
nomenon has  occurred  in  tubes  7  to  18  caused  by  the  adding  of  the 
drop  of  filtrate.  The  bacilli  have  been  dissolved.  And  at  the  same 
time  that  this  dissolving  began  to  take  place  the  patient  began  to  get 
well,  and  on  the  eighteenth  day  the  cure  was  complete.  The  pres- 
ence of  the  dissolving  principle  and  the  cure  coincide.  This  has  been 
found  to  be  the  case  in  other  diseases,  even  those  that  are  not  intes- 
tinal in  character. 

And  this  principle  that  appears  in  the  filtrate  is  thousands  of 
times  more  powerful  than  the  most  energetic  antiseptic  known.  A 
billionth  part  of  a  cubic  centimeter  of  filtrate  will  dissolve  a  tubeful 
of  dysentery  bacilli  And  unlike  a  chemical,  the  bacteriophages  will 
multiply  themselves  over  and  over  again.    A  mere  trace  of  the  liquid 
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in  the  tube  of  dissolved  bacilli  will  clear  up  another  tube  of  culture, 
and  if  the  process  is  continued  a  trace  from  the  999th  tube  will  ef- 
fectively cause  the  solution  of  the  loooth  culture. 

But  in  the  dissolved  culture  of  bacilli  there  can  be  seen  no 
microbes,  even  if  the  most  powerful  optical  means  are  employed.  In 
fact,  the  bacteriophages  are  so  extremely  small  that  Dr.  d'Herelle 
declares  that  without  a  doubt  no  human  eye  will  ever  be  able  to  see 
them  and  determine  their  form  even  with  the  aid  of  any  instruments 
that  may  be  devised  in  the  future.  The  volume  of  a  bacteriophage 
is  practically  equal  to  that  of  a  molecule  of  albumin.  It  is  only  by 
diluting  a  culture  of  bacteriophages  many,  many  times,  then  adding 
a  very  small  amount  to  a  culture  of  bacilli  and  counting  the  spots 
where  dissolving  takes  place,  that  the  number  of  the  bacteriophage 
in  a  given  volume  could  be  determined  and  that  its  role  in  nature 
could  be  discovered.  By  this  method  it  was  found  that  there  are  at 
least  2,500,000,000  bacteriophages  per  cubic  centimeter. 

There  is  only  one  species  of  bacteriophage  able  to  acclimate  it- 
self to  parasitism  on  a  very  large  number  of  species  of  bacteria.  A 
strain  active  against  one  bacteria  can  be  trained  in  a  test  tube  to 
become  virulent  toward  a  totally  different  one. 

The  bacteriophage  is,  of  necessity,  a  parasite  that  is  not  able  to 
develop  except  by  penetrating  into  the  interior  of  a  living  bacterium, 
secreting  a  bacterial  solvent,  and  then  reproducing  itself  by  feeding 
on  the  dissolved  microbe.  It  then  sends  forth  the  young  bacterio- 
phages to  prey  upon  other  bacteria. 

'  .  The  normal  habitat  of  the  bacteriophage  is  the  intestine  and  it 
has  been  found  in  the  intestinal  tracts  of  healthy  animals,  both 
vertebrate  and  invertebrate.  But  it  can  be  introduced  in  the  blood 
as  well  and  act  there.  Whether  the  bacteriophages  protect  the  ani- 
mal or  not  depends  upon  whether  the  strain  present  is  virulent  to 
the  particular  harmful  and  invading  bacteria.  In  the  case  of  the 
dysentery  patient  it  took  six  days  for  the  bacteriophages  to  become 
active.  In  fact,  the  history  of  a  case  of  contagious  disease  is  the 
reflection  of  the  vicissitudes  of  the  struggle  engaged  in  within  the 
animal  or  person  by  the  pathogenic  bacteria  and  the  ultramicroscopic 
bacteriophages.  But  some  bacteria,  such  as  those  that  live  in  a 
healthy  animal,  are  able  to  acquire  an  immunity  to  the  bacterio- 
phages, Dr.  d'Herelle  has  found. 

The  bacteriophage  is  transmitted  in  the  same  way  as  the  harm- 
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fill  bacteria  and  an  epidemic  ends  because  all  of  the  people  have 
been  infected  by  the  bacteriophage  and  have  become  bacteriophage 
carriers. 

Dr.  d'llerelle  declares  that  his  discoveries  are  not  antagonistic 
to  the  fact  that  the  white  corpuscles  of  the  blood  provide  a  defense 
against  bacterial  disease,  but  that  the  bacteriophages  act  in  the  case 
of  animals  wilhout  natural  imnumity  or  that  accjuired  by  disease 
or  vaccination. 

A  monograph  of  the  Pasteur  Institute  now  in  the  process  of 
printing  will  shortly  be  issued  and  will  give  a  detailed  scientific  ac- 
count of  Dr.  d'llerelle's  researches  on  the  bacteriophage. 


BACTERIALLY  TAINTED  AIONEY.* 

During  the  earlier  years  of  the  development  of  the  modern 
science  of  bacteriology,  the  hunt  for  harmful  microbes  was  a  popu- 
lar laboratory  pastime.  The  readily  secured  evidence  of  the  wide- 
spread distribution  of  germs — perhaps  it  should  be  designated  the 
omnipresence  of  bacteria — at  first  disturbed  the  peace  of  mind  of 
many  persons  who  now  saw  the  possibilities  of  disease  transmission 
awaiting  them  at  every  turn.  Presently,  however,  it  became  clearer 
that  not  all  microorganisms  are  baneful  and  that  some  are  at  least 
relatively  innocuous ;  while  the  varied  protective  devices  of  the  human 
organism  against  the  microscopic  invaders  were  being  discovered 
in  rapid  succession,  thus  bringing  the  sense  of  relief  that  comes  from 
the  contemplation  of  our  factors  of  safety. 

The  alleged  danger  of  dirty  money  passed  frequently  from  per- 
son to  person  in  every  day  life  has  long  furnished  a  subject  for  dis- 
cussion by  those  wlio  are  accustomed  to  seek  unanticipated  calami- 
ties or  who  have  in  mind  some  project  of  a  prophylactic  nature. 
Not  infrequently  the  latter  are  actuated  by  something  more  than 
purely  philanthropic  motives.  There  is  no  reason  to  believe,  as 
might  be  expected  if  money  in  circulation  wete  a  menace  to  health, 
that  those  who  handle  it  most  frequently  are  peculiarly  subject  to 
disease.  There  are,  of  course,  employments  which  represent  voca- 
tional  risks   to   the  employees.       Bank    tellers    and    other    money 

*Reprinted  from  the  Jouni.  .Inicr.  Med.  Assoc. 
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changers  are  not  demonstrably  exposed  to  unusual  chances  of  in- 
fection, although  the  money  which  they  handle  is  a  medium  received 
from  all  kinds  of  persons,  often  without  regard  to  the  possibility 
that  it  may  be  a  carrier  of  infection. 

There  are  scientific  reasons  why  metallic  coins  may  actually  be 
destructive  to  bacteria.  The  latter  are  sensitive  to  small  concen- 
trations of  the  ions  of  some  of  the  heavy  metals.  That  such  bac- 
tericidal action  is  actually  exerted  by  coins  seems  likely  from  the 
studies  of  Ward  and  Tanner  ^  at  the  University  of  Illinois,  who 
found  the  indicators  of  pollution  used  in  sanitary  investigation  en- 
tirely abs'ent  from  coins  in  current  use  and  examined  by  them. 
Thirty-seven  of  the  strains  of  microorganisms  isolated  from  the 
coins  were  spore  formers,  and  probably  spores  are  necessary  before 
the  organism  may  perpetuate  itself  for  any  considerable  length  of 
time  on  coins.  This,  the  Illinois  bacteriologists  assume,  may  ex- 
plain why  none  of  the  commonly  accepted  indicators  of  pollution 
were  found.  They  are  not  spore-forming  organisms,  and  conse- 
quently are  destroyed  by  the  action  of  the  metals.  In  other  words, 
the  coins  act  to  some  extent  as  bactericides.  Similar  experiments 
reported  in  Great  Britain,  where  the  ability  of  coins  to  spread  dis- 
ease was  tested  by  the  use  of  common  pathogenic  microorganisms, 
disclosed  that  the  life  of  the  latter  on  the  coins  was  very  short.  It 
was  concluded  that  poins  may  be  regarded  as  negligible  factors  in 
the  transmission  of  disease. 

Ward  and  Tanner  have  pointed  out  that  postage  stamps  have 
somewhat  the  same  relation  to  the  public  that  money  does,  although 
their  constitution  is  quite  different  from  that  of  coins.  Stamps  are 
used  but  once  and  are  not  handled  by  so  many  individuals,  although 
the  adhesive  applied  to  them  might  be  a  favorable  abode  for  micro- 
organisms for  relatively  long  periods  of  time.  Nevertheless,  the 
menace  is  not  regarded  as  a  threatening  one ;  and  in  an  investigation 
conducted  some  years  ago  with  refrence  to  the  question  here  at  issue, 
pathogenic  bacteria  were  rarely  found  on  stamps. - 

^  Charlotte  B.  Ward  and  F.  W.  Tanner,  "Bacteria  on  Subsidiary  Coins 
and  Currency,"  Am.  J.  M.  Sc.  162:  585  (Oct.)  192 1. 

'R.  A.  Keilty,  and  P.  D.  McMaster:  Med.  Rec.  90:  153  (July  22)  1916. 
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NOTES  FROM  A  POPULAR  LI'XTURE  OX  "PETROLEUM 
AND  ITS  PRODUCTS." 

By  Professor  E.  R.  Stroup,  at  tiii-:  Philadelphia  College 

OF    PlLVRMACY    AND    SciENCE. 

In  the  light  of  wiiat  is  ah-eady  known  and  what  seems  to  he  in 
the  not  very  distant  "offing."  there  is  the  possihihty  that  the  Man 
of  the  Fnture, — 

Will  live,  in  part  at  least,  on  fats  made  from  fatty  acids  and 
glycerin  made  synthetically  from  petroleum  products  or  fractions ; 

Will  wear  clothes  dyed  with  petroleum  dyes ; 

\\"\\\  luhricate  his  alimentary  tract  with  heavy  petroleum  frac- 
tions ; 

Will  heal  his  wounds  with  petroleum  hase  ointments ; 

\\'ill  not  he  afflicted  with  baldness  because  of  the  frequent  and 
free  use   of   crude  petroleum; 

V\\\\  walk  and  ride  on  roads  made  in  part  of  petroleum  as- 
phalts ; 

\\"\\l  rid'e  long  distances  and  have  his  freight  and  mail  hauled 
on  trains,  boats,  aeroplanes  or  dirigible  balloons  propelled  by  steam 
generated  by  aid  of  heat  from  burning  petroleum,  or  by  internal 
combustion  engines  using  petroleum  or  some  of  its  fractions; 

\\\\\  travel  shorter  distances  in  cars  propelled  by  the  power 
developed  by  the  explosion  of  mixtures  of  air  and  easily  volatilized 
petroleum  products ;  the 

Running  gears  and  cylinders  lubricated  with  heavier  petroleum 
products ;  the  exposed  portions  of  the  cars 

Painted  with  lampblack  made  from  petroleum,  rubbed  up  in 
drying  oils  made  synthetically  from  petroleum  and  thinned  out  with 
petroleum  substitutes  for  turpentine ;  the 

Wheels  shod  with  tires  made  of  rubber  made  from  isoprene 
made  from  petroleum; 

\\'ill  undergo  minor  surgical  operations  under  anesthesia  pro- 
duced by  spraying  the  parts  concerned  with  light  petroleum  frac- 
tions or  easily  volatilized  synthetic  derivatives  of  them ; 
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Will  undergo  major  operations  under  anesthesia  produced  by 
inhalation  of  some  of  these  fractions; 

Will  live  in  houses  heated  by  burning  petroleum,  or  gas  pro- 
duced therefrom ; 

On  streets  lighted  by  arc  lights,  the  arc  of  which  plays  between 
electrodes  made  from  petroleum  carbon ; 

Will  drown  his  sorrows  (when  prohibition  shall  have  become 
a  r'eality)   in  gasoline  "jags"; 

Will  live  a  mosquitoless  life,  made  possible  by  the  free  use  of 
petroleum  on  all  breeding  places  of  the  pest; 

Will  read  books,  magazines  and  newspapers  printed  with  inks 
made  of  petroleum  lampblack  or  dyes  suspended  or  dissolved  in 
suitable  liquids  of  petroleum  origin ;  with  aid  of 

Lamps  either  burning  petroleum  products,  or  using  electricity 
g'enerated  by  petroleum  propelled  and  lubricated  machinery; 

Will  wear  fine  clothes  and  will  sport  diamond  studded  jewelry, 
purchased  with  money  made  in  some  phase  of  the  petroleum  indus- 
try ;  the 

Diamonds  made  synthetically  from  petroleum  carbon; 

Will  finally  di'e  because  petroleum  and  its  derivatives  will  have 
made  his  life  so  easy  that  his  muscles  and  vital  organs  will  not  have 
had  the  exercise  needed  to  make  them  useful  or  longer  necessary ; 

Will  have  his  mortal  r'emains  cremated  in  a  petroleum  fired 
retort;  or 

Will  be  consigned  to  the  "bosom  of  Mother  Earth"  in  a  casket 
made  of  wood  or  other  absorbent  material  so  saturated  with  petroleum 
paraffin  or  petroleum  asphalt  as  to  make  it  practically  free  from 
decay ;  the  final  rites  being  performed 

By  an  "oily-tongued"  divine  who  will  forget  the  vices  of  the 
"departed,"  and,  remembering  only  his  virtues,  will  give  his  spirit 
free  passage  over  a  petroleum  lubricated  road  to  that  happy  country 
where  jietroleum  and  its  products  and  derivatives  are  not  needed, 
even  for  fuel. 
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NEW  REMEDIES 


[This  Journal  will  print  in  this  department  at  regular  in- 
tervals the  several  new  remedies  which  are  being  legitimately 
introduced  to  the  professions.  It  will  endeavor  to  confine  its 
attentions  to  preparations  which  are  really  new  or  are  being 
reintroduced  into  the  materia  medica  and  which  bear  ethical 
ear-marks.  The  general  terminology  and  text  arrangement 
will  follow  a  uniform  or  accepted  style  but  where  possible 
pharmacopwial    arrangement    will    be   attempted. 

The  presentation  of  a  new  remedy  in  this  department  does 
not  necessarily  vouch  for  its  character,  or  its  ethical  qualities 
but  an  honest  endeavor  will  be  made  to  exclude  articles  that 
savor  of  quackery  or  charlatanism.] 


Amylzyme. — An  extract  containing  all  of  the  digestive  enzymes 
of  the  fresh  pancreas  of  the  hog. 

Actions  and  Uses. — Amylzyme  has  the  power  to  digest  starch 
and  protein  and  to  split  fats.  It  is  claimed  that  it  is  useful  in  di- 
gestive disturbances  resulting  from  a  deficiency  of  pancreatic  secre- 
tion and  that  it  hastens  the  digestion  of  starch. 

Dosage. — From  0.13  to  0.26  gm.  (2  to  4  grains),  three  times 
daily. 

Amylzyme  is  sold  only  in  capsules. 

Manufactured  by  G.  W.  Carnrick  Company,  New  York.  U.  S. 
Patent  applied  for.     No  U.  S.  trade-mark. 

Amylzyme  capsules,  2  grains. 

Amylzyme  is  a  pale  yellowish  white  powder,  having  the  char- 
acteristic odor  of  pancreatin  and  a  faintly  saline  taste.  It  is  hygro- 
scopic and  incompletely  soluble  in  water,  forming  a  turbid  solution 
which  is  neutral  or  faintly  acid  to  litmus.  In  starch  digesting  power, 
it  is  from  three  to  four  times  more  active  than  pancreatin  U.  S.  P, 
IX,  if  tested  by  the  U.  S.  P.  method.  According  to  the  method 
adopted  by  the  Council  on  Pharmacy  and  Chemistry  (Jouni.  of  the 
Amer.  Med.  Assoc.,  July  11,  1908,  p.  140)  amylzyme  converts  from 
iio.to  130  times  its  weight  of  dry  starch  to  a  colorless  end-point  in 
ten  minutes.  1 
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Bromipin  io  Per  Cent. — Brominized  Sesame  Oil,  lo  per  cent. 
A  bromine  addition  product  of  sesame  oil,  containing  from  9.8  to 
1 1.2  per  cent,  of  bromine  in  organic  combination. 

Actions  and  Uses. — Bromipin,  10  per  cent.,  acts  like  the  inor- 
ganic bromides  •  but,  since  it  yields  its  bromine  more  slowly,  it  is 
thought  to  have  less  tendency  to  produce  brominism.  The  com- 
bination is  not  broken  up  in  the  stomach ;  but  a  portion  of  the 
bromine  is  split  off  as  soon  as  the  compound  enters  the  intestine ;  the 
remaining  compound  is  readily  absorbed,  and,  as  in  the  case  of  other 
fats,  it  is  largely  deposited  in  the  tissues  where  it  is  slowly  split  up. 
Bromipin,  10  per  cent,  is  said  to  be  more  lasting  in  its  action  than  the 
bromides. 

Dosage. — Four  cc.  (i  fluidrachm),  which  may  be  increased  in 
cases  of  epilepsy  to  from  8  to  30  cc.  (2  to  8  fluidrachms).  It  may 
be  given  in  emulsion  with  peppermint  water  and  syrup,  or  pure, 
flavored  with  oil  of  peppermint. 

Marketed  by  Merck  &  Co.,  New  York,  under  U.  S.  Patent 
774,224  (issued  November  8,  1904;  expired),  by  license  of  Chemi- 
cal Foundation,  Inc.,  U.  S.  trade-mark  32,002. 

Bromipin  10  per  cent,  is  prepared  by  action  of  bromin  chlorid 
to  produce  the   required  brominization. 

Bromipin  10  per  cent,  is  a  yellow  oily  liquid,  having  an  oleagin- 
ous taste. 

To  I  cc.  of  bromipin  10  per  cent,  and  i  cc.  of  chloroform  add  a 
few  drops  of  phenolphthalein  solution.  The  addition  of  0.3  cc.  ( i 
drop)  of  half -normal  sodium  hydroxid  produces  a  red  color  {limit 
of  acidity). 

Saponify  about  3  gm.  of  Bromipin  10  per  cent.,  accurately 
weighed,  by  boiling  with  25  cc.  of  alcohol  and  5  gm.  of  potassium 
hydroxide  in  a  porcelain  dish.  F.vaporate  to  dryness  on  a  water  bath 
and  incinerate  the  residue  over  a  gentle  flame.  Dissolve  in  water  to 
make  exactly  200  cc.  and  filter.  Acidulate  50  cc.  of  the  filtrate  in  a 
separator  with  diluted  sulphuric  acid ;  add  20  cc.  of  carbon  tetra- 
chloride and  5  cc.  of  freshly,  prepared  chlorine  water.  Shake  thor- 
oughlv  and  allow  to  separate.  Repeat  this  until  further  additions  of 
chlorine  water  do  not  cause  the  aqueous  layer  to  become  yellow. 
Draw  off  the  carbon  tetrachloride  solution.  Add  to  cc.  of  carbon 
tetrachloride,  agitate  and  draw  off  the  solution,  uniting  it  with  the 


first  carbon  ictracliloride  solution.  Repeat  the  extraction  with  a 
further  portion  of  5  cc.  of  carbon  tetrachloride.  Pass  the  carbon 
tetrachloride  solution  through  a  dry  filter  into  a  flask  and  add  potas- 
sium iodide  solution.  Shake  thoroughly  and  titrate  the  free  iodine 
with  tenth-normal  sodium  thiosulphate.  The  amount  of  bromin 
found  is  not  less  than  9.8  per  cent,  nor  more  than  11.2  per  cent. — 
(Through  Jour,  of  flic  .liner.  Med.  Assoc.) 


BuTvx. — This  is  a  name  applied  l)y  The  Abbott  Laboratories, 
Chicago,  to  a  new  local  anesthetic,  proposed  for  use  in  place  of 
cocaine  in  surface  anesthesia  in  the  eye  and  for  anesthesia  of  other 
mucous  membranes. 

Butyn  is  para-aminobenzoyl-gammadinornalbutylaminoprophol 
sulphate.    It  is  a  white,  hygroscopic  solid,  very  soluble  in  water. 

In  the  accompanying  table  the  efficiency  and  toxicity  of  butyn 
with  that  of  procaine  and  cocaine  are  compared. 

On  the  normal  human  eye,  a  0.5  per  cent,  solution  of  butyn 
is  less  efficient  than  a  i  per  cent,  solution  of  phenacaine  (holocaine), 
but  more  efficient  than  a  i  per  cent,  solution  of  cocaine  or  a  i  per 
cent,  solution  of  eucaine.     Butyn  solutions  are  nonirritant. 

\\  hen  injected  hypodermically  into  albino  rats,  the  toxicity 
of  butyn  is  two  and  one-half  times  that  of  cocaine ;  but  the  fatal 
dose  of  butyn  (injected  intravenously  into  cats)  is  about  equal  to 
that  of  cocaine.  Sublethal  doses  are  more  dangerous  than  those  of 
cocaine. 

COAIPARATIVE  EFFICIENCY  AND  TOXICITY  OF  BUTYN, 
PROCAINE  AND  COCAINE. 

Efficiency  Toxicity 
Efficiency       on       Efficiency  Efficiency  Intra-  for 

on         Sensory        on  on         dermal  Perfused 

Motor       Nerve      Rabbit's     Frog's       Wheal  Turtle 

Nerves.     Trunks.     Cornea.      Skin.        Test.  Heart. 

Cocaine i  i  i  i  i  i 

Procaine    i  'A  Vg  'A        .  .  'A 

Butyn    8  2  i  2  2  i 

— (Through  the  Jour,  of  the  Auicr.  Med.  Assoc.) 
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Incitamin  or  Fischer's  Fluid. — In  a  communication  to  the 
Lancet,  October  29,  1921,  page  933,  Prof.  J.  J.  Fischer,  of  Copen- 
hagen, calls  attention  to  a  new  remedy  devised  by  him  for  the  treat- 
ment of  slowly  healing  sores.  The  preparation  is  composed  of 
horse  serum  treated  with  trypsin  and  freed  from  coagulable  sub- 
stances, horse  saliva,  and  carbolic  acid  (^  per  cent.).  It  is  made 
under  his  supervision  by  a  firm  in  Copenhagen,  and  was  originally 
called  P^ischer's  fluid ;  more  recently  the  name  Incitamin  has  been 
given  to  it. 

Incitamin  is  a  colorless  or  slightly  yellowish,  not  quite  clear 
fluid ;  after  standing  for  some  time  it  deposits  a  sediment,  but  this 
does  not  aft'ect  its  properties.  It  is  non-poisonous  when  used  accord- 
ing to  directions.  Incitamin  is  applied  on  a  gauze  compress,  a  lit- 
tle larger  than  the  sore  itself;  this  is  covered  with  gutta-percha  and 
kept  in  place  by  a  dressing  which  is  changed  every  morning  and 
evening,  or  oftener  if  necessary.  The  preparation  is  contraindicated 
when  there  is  idiosyncrasy  to  carbolic  acid. 

The  use  of  incitamin  is  particularly  indicated  in  the  case  of 
ulcers :  in  addition  to  its  stimulant  healing  power  it  has  a  soothing 
efifect  which  is  appreciated  by  the  patient.  It  is  specially  suited  to 
ulcerations  of  a  torpid,  stagnant  nature,  such  as  ulcer  of  the  leg.  In 
syphilitic  and  tuberculous  sores  it  has  little  efifect.  Prof.  Fischer  de- 
scribes several  cases  in  which  incitamin  was  used  with  good  effect. 
A  little  filler  information  as  to  its  composition  would,  however, 
be  welcom'e. —  (Through  The  Prescribcr.) 


Tryparsamide,  .\  New  Ciiemo-therapy  Product. — It  is 
shown  that  tryparsamide,  the  sodium  salt  of  A^-phenylglycineamide- 
/'-arsonic  acid,  possesses  a  marked  trypanocidal  activity  in  human 
trypanosomiasis  caused  by  Tr.  gambiense.  Single  doses  of  from 
0.5  to  5.0  gm.  produced  a  peripheral  sterilization  of  lymph  glands 
and  blood  in  an  average  of  6  to  12  hours.  The  duration  of  the 
peripheral  sterilization  following  single  doses  of  17  to  83  mg.  per 
kilo  ranged  from  17  to  58  days  in  patients  who  ultimately  showed  a 
return  of  trypanosomes  to  the  peripheral  blood.  In  a  number  of 
patients,  however,  treated  with  single  doses  of  9  to  68  mg.  per  kilo, 
no  such  relapse  was  detected  during  an  observation  period  of  from 


40  to  III  (lays.  'Ihc  (Iruy^  is  cxtreniel)'  soluble  in  water  and  may 
be  administered  intramuscularly  as  well  as  intravenously.  The  im- 
mediate trypanocidal  action  after  intramuscular  administration  was 
as  rapid  as  that  following  the  intravenous  route  while  the  duration 
of  peripheral   sterilization  was  appreciably   longer. 

Relatively  few  repeated  doses  produced  in  advanced  cases  a 
marked  and  rapid  diminution  of  the  cells  of  the  spinal  fluid  and  were 
associated  with  detniite  improvement  of  mental  and  nervous  symp- 
toms. The  occurrence  of  visual  disturbances  in  certain  advanced 
cases  was  the  only  untoward  effect  detected  during  the  course  of  the 
work,  and  was  apparently  related  to  a  too  frequent  administration 
of  the  drug.  The  condition  was  transitory  in  the  majority  of  in- 
stances and  resumption  of  treatment  was  not  followed  by  a  recur- 
rence of  this  symptom. 

The  general  beneficial  effect  of  the  drug  was  a  noticeable  fea- 
ture of  its  action  in  both  early  and  advanced  cases  as  shown  by  the 
disappearance  of  subjective  symptoms,  by  the  return  of  the  pulse  and 
temperature  to  normal  limits,  by  the  pronounced  improvement  of  the 
blood  picture,  and  by  well  marked  gains  in  weight. —  (Jouni.  of 
Exper.  Medicine,  Supplement,  Dec,  192 1.) 


58  Scientific  and  Technical  Abstracts     {'^"')l^'^'\^22.^'"'' 

SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


MlCROCHEMICAL  TeSTS   FOR   SACCHARIN  AND  ItS   SaLTS.    DeNI- 

GES. —  {Bull.  Soc.  Pharm.  Bordeaux,  1921,  No.  2;  Ann.  Cliim.  anal., 
1921,  3,  273-275.) — The  silver  salt  of  saccharin  is  produced  by  treat- 
ing on  a  microscope  slide  less  than  i  mgrm.  of  a  soluble  salt  of  sac- 
charin, such  as  the  ammonium  salt  ("sucrauime")  or  the  sodium  salt 
("sucrose"),  with  a  drop  of  ammoniacal  silver  nitrate  solution  (3  per 
cent.).  The  crystals  are  of  characteristic  appearance,  and  serve 
for  the  microchemical  identification  of  saccharin  salts.  Saccharin 
itself,  Avhich  is  almost  insoluble  in  water,  is  first  dissolved  in  a  drop 
of  ammonia,  and  the  solution  evaporated  to  dryness  on  the  micro- 
scope slide.  The  crystals  of  saccharin  obtained  by  the  treatment 
of  the  sodium  or  ammonium  salt  with  dilute  sulphuric  acid  ( 10  per 
cent.),  or  with  concentrated  hydrochloric  acid,  are  also  of  charac- 
teristic appearance.  The  sodium  salt  of  saccharin  may  be  detected 
by  the  formation  of  cubic  crystals  of  sodium  chloride  produced  on 
acidification  with  hydrochloric  acid,  whilst  the  ammonium  salt  yields 
prismatic  crystals  of  hydrogen  ammonium  tartrate  when  treated  with 
sodium  hydrogen  tartrate. — R.  G.  P. —  (Through  the  Analyst.) 


Identification  of  Ouabain  and  Strophantiiin.  A.  Ric- 
AUD. —  (J.  Phann.  Chim.,  1921,  [vii],  24,  161-166). — For  the  iden- 
tification of  these  glucosides  the  following  properties  serve :  Oua- 
bain forms  a  pure  white  powder  of  nacreous  appearance,  and  crys- 
tallizes in  rectangular  plates.  It  dissolves  in  150  parts  of  water  at 
15°  C,  giving  an  absolutely  colorless,  transparent  solution,  which 
has  a  slight  bitter  taste,  and  gives  no  lasting  froth  when  shaken.  If 
a  few  crystals  of  resorcinol  and  then  a  few  of  ouabain  are  added 
to  4  to  5  cc.  of  concentrated  hydrochloric  acid  in  a  test-tube,  and  the 
latter  is  heated  to  60°  to  70°  C.  in  a  water-bath  for  a  few  moments, 
no  coloration  appears.  Strophanthin  is  usually  a  dirty  white  or  very 
pale  yellow  powder,  and  is  amorphous  or  crystallized  in  spangles, 
often  arranged  radially;  i  part  dissolves  in  40  to  43  parts  of  water 
at    15°   C,  giving  a   solution   which  is  not  absolutely  colorless   or 
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transi)arent,  lias  a  very  marked  bitter  taste,  and  yields  a  persistent 
froth  when  shaken.  When  treated  with  hydrochloric  acid  and 
resorcinoi,  as  described  above,  strophanthin  gives  a  pink  colora- 
tion.—T.  If.  P.— (Through  the  . /»(7/y^7. ) 


Estimation  of  Siwrch  bv  Mkaxs  of  Taka-Di.\stasf.  E. 
HoRTON. —  (/.  Agric.  Science,  1921,  11,  240-257.) — The  results  ob- 
tained in  the  estimation  of  starch  in  wheat  by  the  use  of  taka-dias- 
tase  varied  according  to  the  sample  and  quantity  of  the  enzyme  em- 
ployed. These  variations  led  to  an  extensive  investigation  into  the 
action  of  this  enzyme  upon  pure  potato  starch.  In  the  method  ap- 
plied, with  moditications,  the  starch,  gelatinized  in  boiling  water, 
was  cooled  to  38°  C,  when  toluene  and  the  enzyme  were  added,  and 
the  temperature  maintained  at  38°  C.  for  sixteen  to  twenty-four 
hours.  After  the  mixture  had  been  heated  to  100°  C.  for  fifteen 
minutes,  sodium  fluoride  was  added,  and  the  solution  was  cooled, 
treated  with  basic  lead  acetate  solution,  diluted  to  definite  volume,  and 
filtered.  Excess  of  lead  was  then  removed  by  the  gradual  addi- 
tion of  powered  sodium  carbonate,  and,  after  filtration,  the  rota- 
tory and  reducing  powers  were  determined,  and  the  starch  calcu- 
lated from  the  dextrose  and  maltrose  found.  The  puritv  of  the 
starch  employed  w^as  ascertained  by  the  use  of  the  same  method  with 
malt  diastase  instead  of  taka-diastase.  The  factors  studied  included 
the  following:  Source  of  enzyme,  age  of  enzyme,  age  of  Aspergillus 
oryscr  culture  from  which  the  enzyme  was  prepared,  variation  in 
amount  of  enzyme  used,  time  of  hydrolysis,  addition  of  yeast  ex- 
tract or  of  malt  diastase  to  the  enzyme,  and  variation  in  the  clarifv- 
ing  agents  used.  The  results  obtained  varied  between  86  and  97.8 
per  cent,  of  starch,  and.  although  great  differences  in  the  dextrose- 
maltrose  ratio  were  found,  a  large  proportion  of  the  results  was 
within  the  limits  of  91  and  96  per  cent.  The  conclusion  is  drawn 
that  the  taka-diastase  method  is  unreliable,  and  test  experiments 
should  be  made  upon  pure  starch  with  every  sample  of  enzyme  be- 
fore and  during  use.  It  is  possible  that  the  discrepancy  observed 
is  due  to  the  persistence  of  dextrin,  but  this  has  not  been  proved. — 
T.  J.  \\'. —  (Through  the  Analyst.) 
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A  New  oVIethod  for  Staining    Bacterial    Flagella. — The 
formula  for  the  stain  is  as  follows : 

Tannic  acid   lo  Gms. 

Aluminium  chloride,  (^hydrated )    i8  Gms. 

Zinc  chloride   lo  Gms. 

Rosaniline  hydrochloride   1.5  Gm. 

Alcohol  (60  per  cent.)    40  Cc. 

The  solids  are  triturated  with  the  alcohol,  10  cc.  of  which  is  first 
used,  and  the  mass  thoroughly  mixed ;  the  remainder  is  stirred  in 
slowly  till  the  mass  passes  into  a  viscous  solution  of  a  deep  red 
color.  The  solution,  which  is  stable,  is  diluted  for  use  with  water, 
when  nearly  complete  precipitation  occurs,  a  small  amount  remain- 
ing in  solution.  The  usual  precautions  for  successful  flagella  stain- 
ing must  be  observed.  No  fixation  is  required.  One  part  of  the 
stain,  say  0.5  cc,  is  mixed  with  four  parts  of  water  and  allowed 
to  stand  for  one  minute,  after  which  it  is  filtered  directly  on  to  the 
film  and  again  allowed  to  stand  for  one  minute,  when  a  slight  bronz- 
ing is  visible  on  the  surface.  It  is  then  washed  under  the  tap.  The 
film  is  now  flooded  with  cold  carbol  fuchsin  for  five  minutes,  dried, 
and  examined  in  oil,  and  if  satisfactory  mounted  in  balsam  or 
euparal  The  preparations  are  permanent. — H.  G.  Plimmer  and  S. 
G.  Paine  (Jour.  Path,  and  Bacterial.,  192 1^  24,  286. —  (Through 
Pharm.  Journ.  and  Pharni. ) 


Stain  for  Phagocytes. — The    following    solution    is    recom- 
mended for  staining  phagocytes  and  exudates : 

Distilled  water  (neutral) 100  Cc. 

Glycerol   20  Cc. 

Alcohol  (95  per  cent.)   20  Cc. 

Phenol   2  Cc. 

In  this  is  dissolved  : 

Crystal  violet   0.06  Gm. 

Pyronin   0.20  Gm. 

The  stain  is  ready  for  use  without  filtering,  and  it  is  stable  if  pro- 
tected from  sunlight  and  evaporation.     Films  are  made  and  allowed 
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to  dry  in  air  without  heat  or  other  fixation.  Staining  takes  place  in 
five  to  ten  seconds  after  which  the  preparation  is  washed  with  dis- 
tilled water.  Any  excess  of  water  is  mopi)ed  up  with  blotting  paper, 
but  the  lilni  itself  should  not  be  blotted.  The  cell  nuclei  are  stained 
violet  and  the  cytoplasm  of  a  uniform  delicate  lavender,  the  cell 
limits  being  well  defined.  P.acteria  are  a  deep  purple.  Erythro- 
cytes appear  as  pale  lavender  shadows.  Plasma  cells  and  mast  cells 
exhibit  a  characteristic  structure  and  stain  darkly  throughout,  so 
that  they  are  easily  recognized.— H.  B.  Cross  (Johns  Hopkins  Hosp. 
Bull,  1921,  32,  51.— (Through  Med.  Sci.  Ahs.  and  Rev.,  October, 
1921,  61.) 


French  Olive  Oil.— xAccording  to  the  British  Consul-General 
at  :\larseilles,  French  Olive  Oil  is  not  being  exported,  and  will 
not  again  be  exported  in  quantity  until  it  is  possible  to  obtain  foreign 
olive  oils  or  the  oil  seeds.  The  olive  oil  exported  from  France  in 
the  past  was  rarely,  if  ever,  pure  Provence  olive  oil,  but  a  mixture 
of  French  and  foreign  olive  oil,  often  of  olive  and  oil  seed  oils, 
after  refining.  According  to  the  French  law,  olive  oil  may  only 
be  applied  to  pure  olive  oil,  even  deodorized  olive  oil  may  only  be 
called  table  oil  or  frying  oil— huile  table  or  huile  a  frire. 

Olive  oils  from  Provence  are  classified  in  the  following  grades : 
Surfine,  Fines,  Lampantes  (enfers),  and  Ressences. 

"Surfine"  and  "Fine"  olive  oils  are  edible,  and  the  terms  apply 
to  the  results  of  the  first  pressings  of  the  olive.  For  the  "Surfine" 
the  pressing  is  less  than  for  the  "Fine." 

The  terms  "Lampantes"'  and  "Ressences"  apply  to  oHve  oils 
which  per  se  are  inedible,  but  become  so  after  being  refined  (deodor- 
ized). Lampantes  oils  are  the  product  of  poor  quality  olives,  and 
Ressences  are  oils  extracted  from  the  pulp  after  pressing  the 
olive  stones  by  the  hot-water  process. 

The  quality  of  olive  oils  varies  according  to  the  districts  in 
which  the  olives  were  grown.  The  "Huiles  d'Olives  Surfines"  from 
the  Bouches  du  Rhone,  Var,  and  Alpes  Maritimes,  are  generally  of 
better  quality  than  those  from  the  Gard.  \'aucluse.  or  Drome.  The 
quality  is  a  matter  of  flavor. 

"Fines"  and  "Surfine"  table  olive  oils  are  generally  contained 
in  chestnut  wood  barrels  of  5  to  600  kilos  net  contents.     Ordinary 
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olive  oils,  that  is,  "Lampantes"  or  "Industrielles,"  are  contained  in 
used  mineral  or  cottonseed  oil  drums  of  about  175  kilos  net  con- 
tents.— (Through  the  Austr.  Chem.  and  Drtigg.) 


Western  Sneeze  weed  (Helenium  Hoopesii)  as  a  Poison- 
ous Plant. — Marsh,  C.  Dwight,  A.  B.  Clawson,  James  F.  Couch 
and  Hadleigh  Marsh. — United  States  Department  of  Agriculture 
Bull.  947:  1-46.  5  Fig.,  2  pi.  1921. — The  spreading  western  sneeze- 
weed,  Helenium  (Dugaldia)  hoopesii  causes  the  disease  of  sheep 
known  as  the  "spewing  sickness"  and  is  also  responsible  for  some 
cases  of  cattle  poisoning.  The  poisonous  principle,  dugaldin,  is  an 
easily  decomposed,  white,  amorphous,  solid  glucosid  which  forms 
a  sparingly  soluble  compound  with  tannic  acid.  Experiments  prove 
that  little  can  be  accomplished  in  the  way  of  extermination  and  as 
yet  there  is  no  remedy  medicinally.  Proper  handling  of  the  herds 
by  competent  men  may  prevent  most  of  the  losses. — ^^T.  S.  Dunn. 

Production  of  Organic  Compounds  by  AIicro-organisms. — 
In  his  presidential  address  entitled  "The  Laboratory  of  the  Living 
Organism,"  Dr.  AL  O.  Forster,  President  of  the  Chemical  Section, 
British  Association  for  the  Advancement  of  Science,  pays  tribute  to 
the  lowly  yeast  plant  and  its  close  relatives,  certain  bacteria  and 
moulds.  Yeast  produces  glycerol  as  well  as  alcohol.  Bacillus  inac- 
crans  produces  acetone  and  acetic  and  formic  acids.  The  following 
organic  compounds  have  also  been  obtained  by  the  action  of  micro- 
organisms :  Acetaldehyde,  dihydroxacetone,  butyl  alcohol,  butyric, 
oxalic,  succine,  fumaric,  lactic,  citric  and  pyruvic  acids.  If  the  proper 
genus  and  species  of  microorganism  be  chosen  and  be  given  the 
proper  food  and  the  proper  environment,  it  will  produce  the  desired 
organic  compound,  and  will  work  24  hours  per  day.  Certain  of 
these  microbiological  processes  are  used  on  a  commercial  scale,  for 
instance  in  the  manufacture  of  acetone  and  butyl  alcohol.  (Scien- 
tific M.,  1921,  xiii,  301-308.)  TThrough  Jour,  of  Frank.  Inst.)  — 
J.  S.  H. 
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MEDICAL  AND  PHARMACEUTICAL 

NOTES 


Chaulmoogra  Oil  and  Lkprosv. — The  U.  S.  Public  Health 
Service  has  felt  it  necessary  to  prevent  the  too  optimistic  and  ex- 
travagant claims  recently  appearing  in  the  newspapers  in  regard  to 
the  curative  effects  of  chaulmoogra  oil  derivatives  on  leprosy. 
While  the  use  of  the  oil  and  of  its  derivatives  has  resulted  in  a  con- 
siderable number  of  apparent  cures,  it  is  as  yet  too  soon  to  tell 
whether  these  will  be  permanent. 

The  ethyl  esters  of  chaulmoogra  oil,  the  use  of  which  has 
largely  supplanted  the  oil  itself,  constitute  a  most  valuable  agent 
in  the  treatment  of  leprosy.  In  treating  young  persons  and  those  in 
the  early  stages  of  the  disease,  the  improvement  has  been  rapid 
and  striking;  in  older  persons  and  older  cases  it  is  less  so.  Of  the 
cases  paroled  from  the  leprosy  stations  in  the  Hawaiian  Islands  so 
far  about  8  per  cent,  have  relapsed  and  returned  for  treatment.  This 
was  to  be  expected ;  and  on  the  whole  the  results  have  been  so  fav- 
orable as  to  make  treatment  of  the  disease  hopeful.  But  only  time 
can  tell. 


Deparmtent's  Discovery  ]\Iay  Be  Useful  In  Human  Medi- 
cine.— The  toll  exacted  from  the  live-stock  industry  by  internal 
parasites  such  as  worms  is  enormous,  and  because  of  this  drain 
on  the  herds  and  flocks  the  zoologists  of  the  United  States  Depart- 
ment of  Agriculture  keep  up  an  unflagging  search  for  chemicals  and 
treatments  that  may  be  used  to  combat  these  organisms.  Recently 
they  have  discovered  that  a  certain  chemical  once  used  in  medicine 
as  an  anesthetic  and  now  used  variously  as  a  fire  extinguisher,  cloth 
cleaner,  insecticide,  and  solvent  for  fats  and  guns,  is  very  effective 
as  a  destroyer  and  expeller  of  intestinal  worms.  The  name  of  this 
chemical  is  carbon  tetrachloride. 

The  effectiveness  of  this  chemical  against  certain  round  worms 
has  been  announced  by  the  department,  but  what  may  be  the  most 
beneficial  use  has  just  been  brought  out  by  tests  on  animals  infested 
with  hookworms.    In  the  case  of  sheep  the  minimum  effective  dose 
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has  not  yet  been  determined,  but  all  the  doses  used,  from  12  cubic 
centimeters  to  48,  in  each  case  given  in  2  ounces  of  castor  oil,  re- 
moved all  stomach  worms  and  all  hookworms.  It  has  been  equally 
effective  for  hookworms  in  dogs  and  foxes,  and  has  been  used  with 
success  against  some  of  the  various  kinds  of  worms  that  infest  the 
digestive  tract  of  pigs. 

The  fact  that  a  species  of  hookworm  also  affects  man  makes 
this  discovery  of  the  efficacy  of  this  chemical  against  hookworms  in 
various  animals  of  interest  to  medical  men  as  well  as  to  veterinarians 
and  live-stock  growers.  Medical  men  are  now  trying  it  out  at  sev- 
eral places  as  a  possible  cure  for  hookworm  disease  in  man,  and  it 
gives  promise  of  success.  As  a  result  of  the  work  so  far  com- 
pleted, scientists  in  the  Bureau  of  Animal  Industry  consider  that 
this  drug  will  prove  of  special  value  in  the  removal  of  the  various 
kinds  of  blood-sucking  worms  in  domestic  animals. 


Crude  Vegetable  Drugs  Xeed  Careful  Drying  for  ]\Iarket. 
— Success  in  drying  crude  vegetable  drugs  for  the  market  de- 
pends chiefly  upon  the  careful  control  of  temperature  and  the  flow 
of  air,  says  the  United  States  Department  of  Agriculture  in  a  new 
Farmer's  Bulletin,  No.  1231,  Drying  Crude  Drugs.  The  appli- 
cation of  a  few  fundamental  principles  of  drying  would  result  in 
making  more  marketable  a  considerable  portion  of  the  vegetable 
"drugs  that  are  gathered.  The  object  of  drying  is  to  remove  suffi- 
cient moisture  from  the  product  to  insure  good  keeping  qualities. 
It  prevents  molding,  the  action  of  enzymes,  and  chemical  or  other 
changes  which  are  brought  about  by  the  presence  of  excess  mois- 
ture. 

Crude  drugs  can  be  dried  either  in  the  air  or  by  the  means  of 
artificial  heat.  Burdock  roots,  for  instance,  are  split  and  dried  in  the 
sun,  while  certain  aromatic  drugs,  such  as  sage,  peppermint,  and 
wormwood,  are  perhaps  better  if  dried  in  the  shade  without  artifi- 
cial heat.  Belladonna,  dandelion  roots,  and  green  leaf  drugs,  are 
among  those  which  are  dried  with  artificial  heat. 

Drying  in  the  air  varies  from  merely  laying  the  materials  out 
in  the  sun  to  shade-drying  under  elaborate  dry-house  conditions. 
The  bulletin  gives  data  on  the  amount  of  heat    and    air    circulation 
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necessary  fur  various  vegetable  roots  and  herbs,  description  of  two 
forms  of  artificial  driers  for  large  and  small  operations,  hints  on 
dry  house  management,  and  the  care  of  crude  drugs.  The  Inilletin 
may  be  had  free  on  application  to  the  department. 


Picric  Acid  for  Skin  Sterilization. — An  investigation  as  to 
the  relative  value  of  various  methods  of  preparation  of  the  skin 
prior  to  operation  has  been  carried  out  by  H.  W.  Hewitt  (Anicr. 
Jour.  Obsfcf.  and  Gyncc,  April,  1921,  p.  672).  For  each  experi- 
ment three  areas  of  skin  were  selected.  A  scraping  was  made  from 
each  and  placed  in  culture  media ;  these  were  used  as  controls.  One 
of  the  skin  areas  was  then  treated  with  the  antiseptic  for  one  minute, 
a  second  area  for  two  minutes,  and  the  third  for  three  minutes.  All 
were  washed  with  sterile  water  to  remove  any  excess  of  antiseptic. 
Scrapings  were  made  and  placed  in  culture  media.  Using  fresh 
skin  areas,  the  tests  were  repeated  five  or  more  times  for  each 
fresh  antiseptic. 

The  methods  tested  included  soap  and  water,  alcohol,  ether, 
iodine  of  various  strength  in  alcohol  and  in  benzene,  picric  acid  6 
per  cent,  in  alcohol,  ether  applied  for  three  minutes  followed  by  pic- 
ric solution  for  the  same  time.  This  last  method  gave  by  far  the 
best  result,  the  cultures  being  negative  in  every  case.  Iodine  in  ben- 
zene also  gave  good  results.  The  ether-picric  acid  sequence  has  been 
tested  on  nearly  a  thousand  patients  at  Grace  Hospital,  Detroit,  with 
most  satisfactory  results.  It  is  simple,  cheap,  and  efficient ;  it  does  not 
injure  the  skin,  and  may  be  used  on  any  part  of  the  body ;  it  does 
not  injure  the  peritoneal  coat  of  the  intestine ;  it  can  be  easily  stand- 
ardized. The  stain  may  be  removed  from  the  skin  with  a  5  per 
cent,  solution  of  sodium  carbonate  or  a  25  per  cent,  solution  of 
ammonia  in  alcohol. —  (Through  the  Prescriber.) 


Preparing  Colloidal  Gold. — Pietravalle  has  simplified  the 
technic  for  the  colloidal  gold  used  in  the  Lange  test,  and  states  that 
he  was  constantly  successful  with  his  new  method  in  obtaining  a 
good  suspension.  He  added  to  100  cc.  of  distilled  water  i  cc.  of  a 
1  per  cent,  solution  of  gold  chlorid  and  i  cc.  of  2  per  cent,  solution 
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of  potassium  carl)onate.  This  was  heated  over  a  flame  and,  as  it 
began  to  boil,  he  added  i  cc.  of  a  0.5  per  cent,  solution  of  glucose 
and  continued  the  boiling.  The  fluid  in  about  a  minute  turns  violet 
and  in  a  few  seconds  the  tint  becomes  a  brilliant  purple,  and  it  is 
then  removed  from  the  flame. —  (Through  Jotir.  Anier.  Med.  Assoc.) 


Lobelia  Plant;  Alkaloids  of  the  .      I.    H.    Wieland. 

Ber.,  1921,  54,  1784-1788. — The  isolation  of  two  crystalline  alka- 
loids, lobeline  and  lobelidine,  from  Lobelia  inflata  of  North  America 
is  described.  The  preparation  of  the  former  depends  on  the  obser- 
vation that  its  hydrochloride  can  be  removed  from  its  aqueous  solu- 
tion by  repeated  agitation  of  the  latter  with  chloroform ;  the  final 
purification  is  effected  by  crystallization  from  alcohol,  benzene,  or 
ether.  Lobeline,  C2.'5H290oN,  crystallises  in  broad,  colorless  needles, 
m.  p.  130° — 131°  C,  [a]^^D  =  — 42.85°  in  alcoholic  solution.  The 
sulphate,  nitrate,  bromide,  and  chloride  are  placed  in  order  of  in- 
creasing solubility  in  water;  they  are  crystalline  neutral  salts.  The 
base  is  monacidic.  The  oxygen  atoms  appear  to  be  present  in 
ethereal  union  since  the  substance  does  not  react  with  the  usual 
reagents  for  the  ketonic  or  hydroxy  groups  and  its  stability  towards 
alkali  indicates  the  absence  of  the  lactone  ring.  The  methoxy  group 
is  not  present.  The  nitrogen  atom  appears  to  be  in  tertiary  form. 
An  unusual  property  is  the  ready  hydrolysis  of  the  alkaloid  to 
acetophenone,  but  the  fate  of  the  remainder  of  the  molecule  has  not 
yet  been  elucidated.  Lobelidine,  CooHor.OoN,  small  irregular 
prisms,  m.  p.  106°  C,  is  isolated  from  the  final  ethereal  mother 
liquors  obtained  during  the  preparation  of  lobeline.  Its  hydrochlor- 
ide has  m.  p.  165°  C.  after  darkening  at  about  160°  C. — H.  W. — 
(Through  Jour.  Soc.  Chem.  Ind.) 
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NEWS  ITEMS  AND  PERSONAL  NOTES 


Dexelop  Manufacturing  Processes. — Since  chemistry  plays 
an  important  part  in  many  manufacturing  processes,  the  Bureau  of 
Chemistry  has  been  autliorized  by  Congress  from  time  to  time  to 
study  processes  used  in  industries  directly  or  indirectly  related  to 
agriculture.  Studies  are  under  way  to  improve  methods  of  tan- 
ning and  testing  leather  in  order  to  develop  longer  lasting  leathers  and 
to  produce  leather  better  suited  for  specific  purposes.  Improve- 
ments have  been  made  in  methods  for  the  manufacture  of  rosin 
and  turpentine,  as  well  as  in  the  grading  of  these  products.  Ques- 
tions relating  to  the  manufacture  of  paper  for  specific  purposes  have 
received  attention.  Studies  have  been  made  of  problems  involved 
in  the  utilization  of  wool  scouring  w'astes  and  in  the  water  proofing 
of  fabrics  for  farm  use.  Investigations  were  made  of  the  manu- 
facture of  insecticides. 

In  the  work  on  the  manufacture  of  dyes,  emphasis  has  been 
placed  upon  the  study  of  the  laws  that  govern  the  chemical  reac- 
tions employed  in  the  dye  industry  and  the  determination  of  the 
chemical  and  physical  properties  of  the  substances  of  importance  in 
dye  manufacture.  As  a  result  of  these  investigations  many  pro- 
cesses have  been  developed  that  are  useful  in  aiding  the  mainten- 
ance of  a  dve  industrv  within  the  United  States. 


Dr.  W'helpley,  Retiring  Treasurer  of  the  A.  Ph.  A., 
Sends  a  Parting  Message. — "For  thirteen  years,  it  has  been  my 
privilege  to  collect  the  dues  and  care  for  the  funds  of  the  A.  Ph.  A. 
This  was  only  a  fraction  of  the  sixty-nine  years  the  association  has 
served  pharmacy  and  a  mere  point  in  the  future  of  the  organiza- 
tion but  it  has  been  an  important  period  in  my  life's  activities.  Since 
1852.  the  A.  Ph.  A.  has  been  a  'going  concern,'  increasing  in  mem- 
bership, adding  to  its  finances  and  enlarging  its  field  of  activities. 
In  the  A.  Ph.  A.,  I  have  found  many  of  my  most  valued  acquain- 
tances and  cherished  friends.     Jamiar}'  i,  1922.  I  shall  transfer  the 
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official  trust  to  another  but  my  personal  interest  in  the  members 
will  continue.  I  know  that,  beginning  with  the  New  Year,  Treas- 
urer E.  F.  Kelly,  of  Lombard  and  Greene  Strets,  Baltimore,  Md., 
will  have  from  you  that  whole-hearted  co-operation  in  his  work, 
which  you  have  given  me  in  the  past." 


New  N.  a.  R.  D.  President  Their  Guest. — His  friends  in  the 
professions  of  pharmacy  and  medicine  on  the  evening  of  December 
I,  expressed  their  appreciation  of  the  honor  that  had  come  to  them 
through  the  election  of  Ambrose  Hunsberger,  of  Philadelphia,  to  the 
presidency  of  the  National  Association  of  Retail  Druggists  at  the 
Denver  convention  in  September  last.  This  expression  took  the 
form  of  a  dinner  at  which  Mr.  Hunsberger  was  the  honored  guest 
of  his  fellow  members  of  the  Philadelphia  Association  of  Retail 
Druggists.  Prominent  physicians,  educators,  city.  State  and  Fed- 
eral officials,  manufacturers  and  wholesalers  were  among  the  150 
who  participated. 
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BOOK  REVIEWS 


Arzneipflanzexkultur  uxd  Kkauteriiandel  (Cultivation  of 
jMedicinal  Plants  and  Herbs).  By  Th.  Meyer,  Apothecary  in 
Colidtz.  Third  improved  edition.  Twenty-one  figures,  vii  and 
188  pages.    Julius  Springer,  Berlin,  1919. 

In  this  excellent  and  well  written  book.  Apothecary  Meyer 
treats  of  the  growing,  handling  and  use  of  the  medicinal  and  spice 
plants  which  can  be  cultivated  in  Germany.  Alost  of  these  are  also 
suitable  for  cultivation  in  other  countries  of  temperate  climes  includ- 
ing the  United  States. 

The  contents  of  the  text  are  systematically  grouped  into  an 
introduction,  three  chapters  and  a  supplement.  The  introduction  in- 
cludes thirty-nine  pages  of  valuable  data  on  the  significance  of  medic- 
inal herb  trade,  profitableness  of  cultivation,  general  rules  of  culti- 
vation, rotation  of  crops,  manuring,  harvesting,  drying,  grinding 
and  storage.  The  three  chapters  deal  respectively  with  annual  and 
biennial  medicinal  plants,  perennial  medicinal  plants  and  under- 
shrubs  and  woody  medicinal  plants.  In  considering  each  plant  the 
author  gives  the  Latin  scientific  name,  German  synonyms  and  family 
and  then  discusses  the  regions  of  growth,  characteristics,  cultivation 
and  harvesting.  In  a  number  of  instances  the  yield  in  kilos  per  acre 
is  also  stated.  The  supplement  includes  eleven  pages  of  tables  deal- 
ing respectively  with  the  loss  on  drying  of  freshly  collected  drugs 
and  vegetables,  flower  and  seed  calendars,  and  indexes  of  Latin- 
German  names  of  plants  considered  in  the  chapters  of  the  text. 

The  information  contained  in  the  book  is  based  to  a  large  ex- 
tent upon  personal  observations  of  the  author,  who  for  many  years 
has  had  considerable  practical  experience  in  growing  medicinal  plants 
and  harvesting  medicinal  products.  The  style  of  the  author  is  easy 
and  affords  very  interesting  reading.  The  illustrations,  while  few 
in  number,  are  very  clear.  Since  the  literature  on  drug  plant  culti- 
vation up  to  the  present  has  been  largely  scattered  and  meagre,  when 
compard  with  other  phases  of  pharmacognic  endeavor,  Apothecary 
IMeyer  is  to  be  congratulated  upon  his  efforts  of  successfully  mar- 
shalling scattered  facts  and-interweaving  them  with  so  many  of  his 
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own  observations.  The  latter  represent  valuable  additions  to  the 
science  of  pharmacognosy.  The  book  should  be  quite  useful  to 
agriculturists,  pharmacists,  pharmacognosists,  gardeners  and  stu- 
dents of  drug  plant  cultivation. 

HEBER  W.  YOUNGKEX. 


A  Text  Book  of  Pharmacognosy.  Heber  W.  Youngkex, 
Ph.M.,  Ph.D.  p.  Blakiston's  Son  &  Co.,  Philadelphia;  538 
pages,  350  illustrations.    Retail  price,  $6. 

The  rise  of  Pharmacognosy  as  an  autonomous  subject  took 
place  not  so  long  ago,  and  it  has  been  less  than  three  decades  since 
Tschirch  thought  it  necessary  to  answer  at  length  the  question  asked 
him  by  sundry  of  his  colleagues, — "What  is  Pharmacognosy"? 
Tschirch  and  Fliickiger,  to  whom  this  branch  of  science  owes  so 
much,  laid  broad  foundations,  claiming  for  Pharmacognosy  much 
from  both  botany  and  chemistry,  and  no  small  areas  from  history, 
microscopy,  specialized  agriculture,  drug  economics  and  even  from 
folk  lore.  Others  have  not  seen  the  subject  so  broadly  in  its  cul- 
tural and  social  relations,  but  have  expanded  various  technical 
adaptations.  \\'earing,  therefore,  a  coat  of  many  colors  it  is  not 
strange  that  Pharmacognosy  presents  different  aspects  and  has  not 
assumed  a  generally  recognized  design  such  as  w^e  expect  to  see 
worn  by  such  old  and  less  composite  subjects  as  botany  and  chem- 
istry. 

Those  whose  task  it  was  to  teach  Pharmacognosy  three  decades 
ago  found  it  difficult  to  find  a  text  that  could  be  used  with  satis- 
faction. Maisch's  Organic  Materia  Medica  had  many  good  points — 
also  lacked  a  good  many.  It  was  vuiutterably  dry.  Power's  transla- 
tion of  FKickiger's  Principles  of  Pharmacognosy  was  interesting  and 
authoritative  as  far  as  it  went,  but  both  in  arrangement  and  content 
was  hardly  adapted  for  use  as  a  text  in  American  school  work. 
Since  that  time,  American  teachers  have  undertaken  the  task  of 
making  their  own  books.  The  result  has  been  a  series  of  works 
having  a  pretty  strong  family  resemblance.  American  needs  have 
been  seen  by  all  authors  in  much  the  same  light  and  the  books  re- 
sponding to  these  needs  have  a  strongly  marked  character.  A  dis- 
position is  clearly  seen  to  break  up  the  synthesis  of  Tschirch  and 
Fliickiger,    relegating   several   phases   back   to   the   several   subjects 
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from  wliicli  they  were  taken.  The  essential  result  has  heen  to  narrow 
and  sharpen  the  delinition  of  Pharmacognosy.  Among  the  suhjecls 
thus  reduced  or  eliminated  are  the  chemical,  historical  and  other 
broadly  cultural  features  on  which  the  "fathers"  laid  so  much 
stress. 

As  a  result  the  American  is  typically  a  treatise  of  a  very  definite 
character.  As  to  material,  it  deals  not  with  the  plants  and  plant 
products  that  are,  or  have  been,  used  in  medicine,  but  with  those 
that  have  official  recognition.  Little  information  is  included  beyond 
that  required  for  school  or  State  board  requirements.  Structure  is 
dealt  with  insofar  as  it  is  necessary  for  purposes  of  identification  and 
others  equally  practical.  As  a  result  of  this  elimination  of  most  of 
the  content  having  other  than  an  immediately  practical  utility,  Phar- 
macognosy in  its  American  development  has  shown  a  tendency 
toward  narrowing  and  hardening  itself  until  it  comes  to  fill  but  a 
portion  of  the  original  outline. 

In  general  subject  matter  and  general  manner  of  treatment,  Dr. 
Youngken's  Text  Book  belongs  to  the  American  family  of  pharma- 
cognosies. Here  the  crude  drugs  of  the  Ninth  Pharmacopoeia  and 
of  the  National  Formulary  IV  are  marshalled,  first  in  list  form 
classified  on  a  morphological  basis,  then  in  articles  making  up  the 
body  of  the  work  on  the  basis  of  taxonomic  relationships  of  the 
plants  concerned.  Since  the  evolutionary  system  of  Engler  and 
Prantl  is  here  followed,  the  arrangement  of  the  body  of  this  book 
expresses  this  advanced  botanical  concept. 

This  emphasis  on  the  scientific  must  be  acceptable  to  those  who 
would  see  the  broader  outlook  prevail. 

In  the  articles  dealing  with  the  individual  products,  there  is 
everywhere  evidence  of  condensation.  In  spite  of  interesting  and 
informing  things  that  might  be  said,  the  text  is  compressed  to  the 
least  number  of  paragraphs.  In  spite  of  this  evident  tendency,  how- 
ever, the  author  has  succeeded  in  doing  much  to  relieve  the  book 
from  almost  inevitable  dryness.  Abundant  illustrations,  most  of 
them  good,  references  to  the  channels  of  trade  through  which  these 
things  come  to  us,  and  occasional  sentences  dealing  with  the  ways  in 
which  products  are  obtained  or  treated  in  foreign  lands,  give  touches 
of  human  interest  to  pages  that  of  necessity  must  largely  consist  of 
technical  characterization.  He  has  watched  the  attempts  to  grow 
drug  plants  in  this  country.     1  lad  his  space  permitted,  a  somewhat 
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fuller  presentation  of  this  phase  of  the  subject  would  have  been  in- 
teresting. But  the  reviewer  knows  that  space  is  valuable  and  that 
Pharmacognosy  texts  are  usually  uncomfortably  ponderous  volumes. 
This  trouble  Dr.  Youngken  has  well  avoided  as  a  result  of  these  and 
other  omissions. 

The  typographical  make  up  of  the  book  is  very  pleasing  to  the 
eye,  the  binding  is  neat  and  promises  to  hold  the  book  together  for 
a  longer  period  than  most  of  its  type  survive.  All  in  all,  it  may  be 
said  that  Dr.  Youngken  and  his  co-workers  have  produced  a  very 
good  book  that  has  been  turned  by  the  publishers  into  an  attrac- 
tive and  serviceable  volume. 

RODNEY  H.  TRUE, 

Department  of  Botany, 
University  of  Pennsylvania. 


Drying  Crude  Drugs.    By  G.  A.  Russell,  Farmers'  Bulletin  1231, 

U.  S.  Department  of  Agriculture.    Pages,  16;  Figs.,  6.    Issued 

November,  1921. 

This  contribution  from  the  Bureau  of  Plant  Industry  will  be  of 
interest  to  all  those  who  ar'e  engaged  in  the  collection  and  handling 
of  crude  drugs.  Topics  considered  are:  Principles  of  drying,  includ- 
ing exhaustive  treatment  of  the  regulation  of  air  flow  and  of  tem- 
perature; Methods  of  drying;  drying  equipment;  drying  with  artifi- 
cial heat;  and  the  care  of  dried  crude  drugs.  This  bulletin  forms  a 
welcome  addition  to  the  series  which  has  been  issued  from  the  offtcte 
of  Drug,  Poisonous  and  Oil  Plant  Investigations.  The  series  com- 
prises descriptions  of  American  crude  drugs  and  the  sources  from 
which  they  may  be  obtained  and  should  enable  any  ordinarily  in- 
telligent person  to  collect,  identify,  and  properly  prepare  for  market 
indigenous  medicinal  plants. 

The  druggists  throughout  the  country  can  render  great  service 
to  their  own  industry  by  encouraging  the  collection  of  such  drug 
plants  as  grow  in  their  neighborhood  and  for  which  there  is  always 
a  market  albeit  the  prices  are  commonly  low. 

This  bulletin  and  those  which  have  preceded  it  should  be  read 
by  everyone  interested  in  the  handling  of  crude  drugs.  It  may  be 
obtained  simplv  for  the  asking. 

J.  F.  C. 
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Organic  Medicinal  Chemicals,  By  M.  Barrowcliff,  M.  B.  E., 
F.  I.e.,  and  Francis  II.  Carr,  C.  B.  E.,  F.  I.C;  325  pages. 
Price,  $4.cx).    D.  Van  Nostrand  Company,  New  York. 

This  is  only  one  of  a  series  of  volumes,  edited  by  Samuel  Rideal, 
D.  Sc.  Lond.,  F.  I.  C,  giving  a  survey  of  the  chemical  industries. 
This  particular  book  takes  up  the  organic  medicinal  chemicals,  both 
synthetic  and  natural,  and  is  the  work  of  M.  Barrowcliff  and  Francis 
H.  Carr. 

The  plan  of  the  book  is  unique  in  two  respects:  First,  instead  of 
being  arranged  in  chapters,  as  is  the  usual  custom,  the  material  is 
grouped  into  eleven  sections,  each  grouping  being  taken  up  in  the 
manner  of  a  special  article  or  monograph.  Second,  these  groupings 
have  been  made,  not  according  to  any  chemical  relationship  between 
compounds,  but  according  to  their  therapeutic  uses. 

The  eleven  sections  into  w^hich  the  authors  have  divided  the  ma- 
terial are  dealt  with  under  the  following  headings:  i.  Narcotics  and 
general  anesthetics.  2,  Naturally  occurring  alkaloids  and  their  deriv- 
atives. 3.  Natural  and  synthetic  local  anesthetics.  4.  Antipyretics  and 
analgesics.  5.  Organic  antiseptics  and  disinfectants.  6.  Purgatives. 
7.  Vaso-constrictors  and  vaso-dilators.  8.  Diuretics  and  uric  acid 
solvents.  9.  Organo-metallic  compounds.  10.  The  digitalis  group. 
II.  Other  substances  of  interest. 

The  book  is  one  which  should  appeal  to  a  large  class  of  readers 
already  possessing  good  text-books.  The  descriptions  are  clear  and 
are  augmented  by  a  considerable  number  of  illustrations,  each  throw- 
ing light  upon  some  manufacturing  process.  Structural  and  graphic 
formulas  are  freely  used  throughout  the  book  showing  the  steps  in 
the  synthesis  of  chemicals  or  in  order  to  indicate  their  properties  or 
to  bring  out  certain  relationships  that  may  exist  between  them.  An- 
other helpful  feature  of  the  book  is  found  in  the  use  of  structural 
formulas  in  the  balancing  of  equations. 

No  attempt  is  made  to  deal  with  all  the  known  synthetic  reme- 
dies and  some  of  the  descriptions  are  necessarily  incomplete.  Not- 
withstanding this  the  authors  have  succeeded  in  presenting  a  compre- 
hensive survey  of  this  field  of  industr>'  that  a  reader  can  understand 
without  becoming  bewildered  by  a  multiplication  of  details. 

To  the  chemists,  pharmacists,  physicians  and  students  who  are 
familiar  with  the  large  number  of  important  organic  medicinal 
agents,  this  book  should  make  a  special  appeal.     In  dealing  with  the 
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industrial  phase  of  these  materials,  the  book  is  not  only  of  interest, 

but  of  practical  value. 

E.  J.  HUGHES. 


Directions  for  the  Identifica- 

Anleitung  zum  Nachweis  zur        tign,  Separation  and  Quan- 

Trennung  und  Bestimmung         titative   Determination    of 

der  Reinen  und  aus  Gluko-         Pure  Monosaccharides  and 

siden  (u.  s.  w.)  erhaltenen         Aldehydacids,  and  Also  of 

Monosaccharide  und  Alde-         Monosaccharides      Obtain- 

hydsaeuren.  able  From  Glucosides,  etc. 

By  A.  W,  van  der  Haar;  345  pages;  14  illustrations,  and  10  tables. 

Published  by  Gebruder  Borntraeger,  Berlin  W.  35,  Schoneberger 

Ufer  12. 

A  very  comprehensive  and  highly  technical  treatise,  containing 
much  original  work  not  previously  published. 

In  the  introductory  chapter,  the  author  calls  attention  to  the 
desirability  of  discontinuing  such  terms  as  cerasinose,  prunose,  scam- 
monose,  traganthose,  etc.,  on  the  ground  that  these  names  referred 
to  substances  which  had  been  found  to  be  mixtures,  and  not  definite 
compounds. 

Considerable  space  is  given  to  the  description,  and  to  the  con- 
stants, of  the  important  monosaccharides,  and  to  those  of  glucoronic 
and  galacturonic  acids,  which  occur  as  decomposition  products  of 
glucosides. 

Processes  are  given  for  the  separation,  identification,  and  the 
quantitative  determinations  of  arabinose,  xylose,  rhamnose,  fucose, 
d-glucose,  d-mannose,  d-f ructose,  d-galactose,  and  for  the  acids  men- 
tioned. 

The  book  concludes  with  complete  analyses  of  the  gum  of  the 
apricot  tree,  of  the  saponin  found  in  wild  chestnut,  and  of  the 
hydrolysis-products  of  tragacanth  gum. 

Numerous  references  to  original  publications  are  given  in  the 
text. 

The  book  should  prove  of  very  great  value  to  all  practical  chem- 
ists engaged  in  research  on  carbohydrates,  particularly  to  those  who 
are  interested  in  the  glucosides  of  medicinal  plants. 

J.  w.  stur:\ier. 
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EDITORIAL 


CLINICAL  LAi;ORAT()RV  SLR\  ICL  FOK  PHYSICIANS. 

The  editorial  which  appears  herewith  is  reprinted  from  the 
official  organ  of  the  American  Medical  Association  because  it  is  our 
belief  that  it  gives  utterance  to  statements  which  will  not  bear  a  keen 
analysis  without  disclosing  an  unfair  attitude  of  mind  in  its  writer. 
A\'e  do  not  take  it  that  it  reflects  the  consensus  of  opinion  of  the  entire 
medical  i)rofession  as  we  know  it,  but  rather  that  it  is  the  more  nar- 
row viewpoint  of  a  limited  element  of  that  honorable  profession. 
And  it  is  rather  unfortunate  that  a  message  such  as  this  should  hnd 
so  potential  and  powerful  a  ctjurier  as  the  editorial  column  of  this 
widely  circulated  journal. 

Clinical  laboratories  are  undoubtedl\-  becoming  more  common 
and  their  fields  of  service  are  daily  becoming  more  extensive. 
Whether  this  extension  is  to  continue  is  a  matter  of  doubt,  however, 
since  it  is  quite  believable  that  this  hectic  day  of  diagnosing  with  a 
test-tube  and  slide  is  bound  to  be  sensibly  displaced  by  a  return  to  the 
saner  practice  of  considering  the  patient  per  sc  and  using  the  eye  and 
the  mind  oftener  than  the  tube  and  the  slide. 

However,  the  clinical  laboratory  will  always  have  its  sphere  of 
usefulness,  and  it  is  bvit  natural  that  i)roper  precautions  shall  be  ob- 
served to  insure  the  establishment  of  only  such  institutions  as  shall 
offer  honest,  accurate  and  reasonably  priced  service.  According  to 
this  appended  editorial  this  can  only  be  done  provided  such  labora- 
tories are  medically  managed. 

According  to  our  understanding  a  clinical  laboratory  can  profit- 
ably exist  only  if  it  gives  the  ])roper  kind  of  service.  No  clinical 
laboratory,  whether  controlled  by  physicians  or  otherwise,  can  ever 
maintain  a  profitable  career  unless  it  observes  the  most  scrupulous 
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regard  to  ethics  and  to  honest  and  correct  as  well  as  reasonahly 
priced  service.  That  lahoratory  which  is  inaccurate  soon  falls  by  the 
wayside  for  its  patrons  promptly  lose  confidence  in  it.  Consecj[uently 
it  is  readily  seen  that  there  is  no  need  for  a  frenzied  rush  to  save  this 
adjunct  of  medicine  from  falling  into  the  hands  of  quacks  and  charla- 
tans. 

Anent  the  need  for  limiting  this  work  to  physicians  only,  at  least 
the  management  commercially  or  otherwise,  we  can  see  no  reason 
why  the  doctor  is  better  qualified  for  this  than  many  others. 

The  actual  fact  is  that  it  is  not  lack  of  time,  as  stated  in  this 
editorial,  but  rather  lack  of  information  and  initiative,  which 
prevents  the  average  practitioner  from  conducting  even  the 
most  elemental  of  these  clinical  tests.  "Work  which  should  be  done 
by  physicians  is  being  entrusted  to  incompetent  substitutes."  This  is 
not  often  the  truth.  ]^lay  we  not  recall  this  incident  to  prove  our  point? 
The  scene  is  an  army  laboratory.  A  medical  lieutenant,  who  is 
sponsor  for  the  truth  of  the  tale  is  looking  through  the  microscope 
upon  a  field  representing  part  of  a  stained  smear.  He  has  been  in- 
formed by  the  technician  (a  graduate  of  a  college  of  pharmacy)  that 
the  field  shows  the  spiral  organism  and  its  complementary  fusiform 
bacillus  of  Vincents'  angina.  Along  struts  the  major,  the  nominal 
chief  of  the  laboratory.  With  military  deference  the  lieutenant  under 
request  stands  aside  while  the  major  glances  at  the  field.  The  glance 
is  sufficient  to  give  this  self-sufficient  gentleman  proof  enough  to 
warrant  the  opinion  that  "here  we  have  the  treponema  pallidum." 
The  technician  and  the  lieutenant  are  wise  enough  and  experienced 
enough  to  hide  their  humor  till  another  day,  and  the  chief  of  the 
laboratory  departs  satisfied  with  his  day's  work.  And  so  it  happens 
frequently,  and  these  experiences  are  not  by  and  means  confined  to 
army  laboratories. 

"Physicians  are  responsible  to  their  patients,  /".  r.,  the  public,  for 
the  character  of  laboratory .  service  supplied.  The  results  of  tests 
and  examinations  must  be  accurate ;  the  fees  for  such  tests  must  be 
equable." 

Of  course  this-  is  justice,  but  are  these  ends  to  be  gained  by 
affording  the  control  of  these  laboratories  to  physicians  only?  Might 
this  altruism  not  carry  the  physician  into  other  phases  of  activities 
so  that  no  one  but  physicians  remain  privileged  to  dispense  drugs,  to 
massage,  to  manufacture  crutches,  trusses  and  such  appliances  kin- 
dred to  the  doctor's  work  and  necessary  for  his  patients? 
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The  plnsician  of  today,  referriii}.^  lo  tin-  youii},'t'r  nicii,  arc 
avowedly  better  trained  from  the  laboratory  standpoint  than  their 
older  confreres.  lUit  to  specialize  in  this  work  requires  a  basic  train- 
ing in  science  and  exactness,  in  chemistry  and  physics,  in  mathemat- 
ics and  in  chemical  manipulation,  far  superior  even  to  that  which  is 
received  by  the  medical  graduate  of  today.  Is  it  not  true  that  most  of 
our  prominent  physiologic  chemists  of  the  day  are  not  physicians,  but 
scientists  trained  along  entirely  different  lines,  and  for  that  reason 
more  eminently  fitted  for  their  respective  work  ?  One  need  only  men- 
tion Hawk,  Dakin,  I'enedict,  and  many  others.  Let  us  consult  the  list 
of  authors  in  the  current  issue  of  the  Journ'al  of  Bacteriology, 
OF  General  Piivsiologv,  or  of  Biological  Chemistry,  and 
it  is  promptly  noted  that  not  one-half  of  the  ablest  writers  are 
physicians.  Xor  is  it  impertinent  to  recall  that  the  greatest  ad- 
vances in  medical  history  havf  followed  the  devices  and  discoveries 
of  men  quite  foreign  to  the  profession.  Should  the  world  have  been 
denied  the  marvellous  discoveries  of  the  great  Pasteur  Ijccause  he 
was  not  a  physician?  No  indeed!  for  to  change  the  whole  vista  of 
medicine  and  surgery  "Heaven  trained  a  pure  scientist,  who  had 
never  handled  a  scalpel  nor  written  a  prescription,  took  this  non- 
medical man  of  science  and  set  him  to  be  the  head  of  all  the  heads 
of  the  medical  profession,  to  have  them  all  obedient  to  his  teach- 
ings and  proud  of  the  very  sound  of  his  beloved  name."  That  is 
the  story  of  Pasteur. 

The  directors  of  many  hospital  laboratories  in  this  vicinity  are 
not  medical  men,  but  trained  chemists  and  serologists  specifically 
trained  in  their  respective  fields  and  thus  privileged  to  ofifer  the  finest 
kind  of  service.  A  casual  canvass  of  the  commercial  clinical  labora- 
tories, extensively  patronized  by  physicians,  shows  a  similar  condi- 
tion and  it  bespeaks  credit  to  these  institutions  for  their  survival  is 
ample  proof  of  their  fitness.  It  also  proves  our  contention  that  the 
conduct  of  these  laboratories  is  not  essentially  "the  function  of  the 
organized  medical  profession." 

The  editorial  to  which  we  refer  is  herewith  appended. 

"Laboratory  methods  now  play  a  large  part  in  the  daily  work  of  physi- 
cians. Chemical,  morphologic,  bacteriologic  and  serologic  method-.,  as  well 
as  the  roentgen  ray.  are  in  daily  use  everywhere,  and  new  methods,  for  ex- 
ample, the  electrocardiographic  determinations  and  tests  of  metabolism,  are 
being  introduced.  To  meet  the  constantly  growing  needs  for  such  methods, 
there  have  come  into  existence  laboratories  of  health  departments  and  of 
hospitals,  with  more  or  less  differentiation  into  separate  departments :  also 
wholly  private  laboratories.     The  latter  group  includes  those   frequently  re- 
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ferred  to  as  commercial,  because  dependent  on  fees,  and  the  individual  es- 
tablishments of  physicians  working  alone  or  associated  in  groups.  The  old- 
time  pathologist,  the  prototype  of  the  modern  laboratory  physician,  whose 
function  in  clinical  diagnosis  was  to  determine  the  nature  of  lesions  from 
gross  and  microscopic  examination  of  tissues,  has  undergone  differentiation 
into  clinical  chemist,  clinical  liacteriologist,  clinical  serologist,  clinical  micro- 
scopist,  and  roentgenologist,  and  there  has  come  forth  a  formerly  unknown 
adjunct  to  medical  practice,  the  laboratory  technician.  So  rapid  has  been 
the  evolution  of  the  clinical  laboratory  and  the  extension  of  laboratory 
methods  in  all  fields  of  medicine,  that  frequently  fear  is  voiced  lest  much 
work  that  should  be  done  by  physicians  is  being  entrusted  to  incompetent 
substitutes. 

"Analyzing  the  situation,  we  must  reckon  first  with  the  fact  that  the 
great  majority  of  private  practitioners  for  various  reasons,  lack  of  time 
being  an  important  one,  are  prevented  from  making  any  but  the  simplest 
routine  tests  themselves.  Therefore  they  must  turn  to  some  one  for  help,  and 
the  privately  owned  laboratories  ofter  their  services.  That  there  has  been  an 
nureasing  demand  for  this  form  of  laboratory  service  is  evident  from  the 
number  of  laboratories  that  have  sprung  up  and  developed  in  recent  years. 
Secondly,  it  appears  that  we  shall  be  dependent  on  this  kind  of  laboratory 
service  for  some  time  at  least. 

"The  laboratory  features  of  the  proposed  health  centers  or  of 
institutions  financed  and  controlled  by  the  community  are  attractive  to 
many  physicians  and  are  idealistic.  They  represent  a  condition  in  which  the 
same  type  of  service  would  be  rendered  to  all  of  the  physicians  in  the  commun- 
ity, the  cost  being  reasonable  and  equally  distributed.  It  might,  however,  be  sub- 
ject to  the  charge  of  representing  a  further  intrusion  by  the  Stale  into  m<td- 
ical  activities.  In  any  case,  the  commercial  laboratory  is  an  actual  fact  in  our 
medical  practice  today.  This  being  the  case,  the  organization,  methods  and 
control  of  such  laboratories  should  receive  serious  consideration.  Physicians 
are  responsible  to  their  patients,  /.  c,  the  public,  for  the  character  of  labora- 
tory service  supplied.  The  results  of  tests  and  examinations  must  be  accu- 
rate ;  the  fees  for  such  tests  must  be  equable.  The  conditions  in  some  of  these 
laboratories  are  such  that  thoroughly  competent  and  well-trained  physicians  . 
have  been  attracted  by  the  work.  It  is  desirable  that  similar  conditions  de- 
velop in  all  laboratories,  so  that  well-trained  physicians,  and  not  incompetent 
technicians,  become  responsible  for  laboratory  service.  These  things  can  be 
achieved  only  by  satisfactory  control.  Through  this  control  the  laljoratories 
will  be  capable  of  rendering  services  of  great  value  to  the  medical  profession, 
and  those  institutions  not  rendering  such  service  may  be  suppressed.  Any 
effort  whereby  clinical  laboratories  are  brought  up  to  reasonable  and  fair 
standards  is  to  be  commended.  As  to  the  ideal  method  of  control,  there  can 
be  no  difference  of  opinion  ;  it  should  l)e  the  function  of  the  organized  medical 
profession." — From  the  Journal  Amcriccui  Medical  Association,  November  5. 

I.  G. 


TiiF.  r.r.KssED  primlk(;r  of  w.mtixc. 

I  stood  beside  a  man  the  other  day  who  stared  through  the  crys- 
tal of  the  book  case  at  the  drab  green-covered  volumes  of  Barton's 
Flora.  Outside  crisp  snovvflakes  played  merry  tunes  on  the  frozen 
strands  of  a  winter  wind.  The  earth  about  glistened  with  immacu- 
late whiteness,  and  men  preferred  to  stay  close  to  crackling  coals  so 
biting  and  rhill  was  the  weather.     The  man  slowly  lifted  his  gaze 
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from  the  flower  hooks  and  said.  "'Let  us  }^'o  botanizing,  boy,"  and 
promptly  from  the  hearts  of  both  of  us  there  rushed  a  passion  that 
sent  blood  cells  carominjj  to  every  peripheral  corner.  For  we  two 
had  tasted  before  the  blessed  privilege  of  held  communion,  and  we 
had  walked  together  in  languid  happiness  through  avenues  of  tall 
trees  skirted  with  a  myriad  blossoms.  Together  we  had  long  since 
learned  that  the  Lord  lingers  close  by  His  flowers,  and  that  the  open 
hearted  can  always  find  Him  there. 

lUtt,  soliloquizes  a  reading  Thomas,  how  botanize  when  the 
pond  where  lilies  live  is  locked  in  rigid  iciness.  and  the  murmuring 
brook  whose  moist  banks  kept  sweet  the  violet  and  the  modest  gold- 
cup,  runs  silently  through  awkward  rifts  of  sodden  snow.  The 
feathered  folk  have  travelled  far  away  to  sing  their  songs  to  other 
ears,  and  only  the  chirping  sparrow  and  the  raucous  crow  remain 
behind  to  pick  our  crumbs  and  keep  our  company.  The  breezes  of 
evening  no  longer  carry  on  their  wings  the  fragrance  of  the  honey- 
suckle, and  the  warm  amours  of  the  pines,  but  only  a  chilly  crispness 
and  a  smell  of  soot  and  sulphur. 

But  the  man  who  saith  ''Let  us  go  botanizing,  boy,"  is  a  Man 
of  Hope,  and  his  words  came  to  being  so  spontaneously  that  1  knew 
that  his  eye  peered  through  the  mantle  of  snow  and  saw  a  dainty 
blossom,  waiting  for  its  day  of  unfolding.  To  him  the  migrating 
robin  red  breast  sings  only  wearily  on  the  mesquite  down  Mexico 
way,  and  it  longs  and  longs  and  longs  to  come  home  with  Spring, 
to  be  once  again  the  joyous,  vigorous  song  bird  of  the  Philadelphia 
morning. 

He  knows  full  well  that  the  frost  on  the  lily  pond  will  vanish 
with  Spring.  He  knows  that  the  violet  beneath  its  snow  coverlet 
only  sleeps,  and  that  morning  will  soon  come  w^hen  it  will  yawni 
itself  into  a  fragrant  existence.  He  knows  also  that  the  breeze  of  the 
evening  will  again  carry  to  his  soul  the  breath  of  sweet  flowers; 
that  the  feathered  folk  who  flew  away  will  come  again  another  day, 
to  sing  in  sweeter  tones  than  ever  their  God  directed  melodies. 

For  it  is  Faith  in  a  return  of  the  Flowers,  Hope  for  health  to 
live  and  enjoy  them,  and  Love  of  Nature  and  its  (lod-di rector — 
Faith,  Hope  and  Love,  these  three — that  makes  it  possible  for  this 
man  even  in  the  dismal  days  of  winter  to  say. 

"Bov,  let's  go  out  among  the  flowers." 

L  G. 
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SODIUM  HYDROSULFITE. 
By  Frederick  W.  Heyl  and  FRi\NK  E.  Greer.* 

There  exists  a  voluminous  literature  ^  concerning  derivatives  of 
hydrosulphurous  acid  (H2S2O4)  and  its  reduction  product  sulfox- 
ylic  acid  (H2SO2),  but  it  is  confined  almost  exclusively  to  the  patent 
literature.  Neither  of  these  is  known  in  the  form  of  the  acid.  The 
sodium  salt  of  the  former  and  the  sodium  salt  of  formaldehyde  sulf- 
oxylic  acid  (CH2OH.OSO  Na)  are  important  commercial  reduc- 
ing agents.  The  preparation  and  stabilization  of  these  and  their 
varied  use  in  textile  printing  and  dyeing  is  the  subject  of  several 
hundred  patents. 

With  the  discovery  by  Ehrlich  and  Bertheim  -  of  the  reduction 
of  arsanilic  acid  to  p.  amino-phenyl  arsenoxid,  and  to  diaminoarseno- 
benzol  by  means  of  sodium  hydrosulfite  this  reagent  becomes  of  in- 
terest beyond  the  textile  field.  In  fact  it  is  a  reducing  agent  capable 
of  very  general  use,  having  been  successfully  employed  twenty  years 
ago  ^  for  the  reduction  of  certain  nitrophenols. 

Sodium  formaldehyde  sulfoxylate,  aside  from  its  value  as  a 
reducing  agent,  has  the  power  of  condensing  with  aromatic  amines  * 
to  form  soluble  neutral  derivatives  of  the  amines,  but  at  the  same 
time  producing  marked  alteration  in  the  pharmacological  nature  of 
the  original  base,  as  c.  g.  in  neoarsphenamine.  This  reaction  is 
usually  represented  as  follows : 

X.NHo  +  riO.aio,    OSO  Na  -^  X.NH  CH2OSO  Na. 

This  condensation  of  aromatic  amines    with    sodium    formaldehyde 
sulfoxylate  gives  a  product  which  will  not  reduce  indigo-carmine  in 
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the  cold  "^,  althoujjli  some  reduce  indigo  in  tlie  cold  if  acid  is  pres- 
ent. According  to  Ijinz  and  Marx"  the  condensation  between  the 
salts  of  the  bases  and  sodium  formaldehyde  sulfoxylic  acid  proceeds 
in  two  phases. 

(i)  R.  NH.oIICl  +  HO  CIIoO  SO  Na  -^  R.NII.  Clio 
OSOH. 

(2)  R.  NH.  CHo  OSOH  +  R.  NHo.  HCl  ->  R.NHCH. 
OSONH3.  R. 

There  is  thus  formed  an  insoluble  ammonium  salt.  In  the  prepara- 
tion of  neoarsphenamine  there  is  obtained  from  the  reac- 
tion mixture  small  amounts  of  material  insoluble  in  sodium  car- 
bonate. This  material  probably  represents  substances  of  the  salt 
type.  (2)  In  any  event  the  detailed  study  of  this  substance  requires 
eminently  pure  sulfoxylate,  and  the  use  of  commercial  sulfoxylate 
through  the  presence  of  impurities  further  complicates  the  study  of 
the  reaction. 

In  the  same  way  the  production  of  arsphenamine  requires  pro- 
portionately large  quantities  of  hydrosulfite  for  the  reduction  of 
3-nitro-4  hydroxyphenylarsinic  acid.  According  to  the  Ehrlich  process, 
263  g.  would  require  3930  g.  commercial  sodium  hydrosulfite  (80%) 

2(X02)  (OH)  CeHa  As  0(0H)2  =  10  Na2S204. 
263  =  870 

or  about  3.6  times  the  theoretically  required  amount.  It  appeared 
to  us  that  the  chemical  variability  of  the  product  might  be  due  not 
so  much  to  the  arsinic  acid,  which  is  prepared  analytically  pure,  but 
rather  to  the  reagent  which  is  not  only  imi)ure,  containing  unknown 
substances  but  which  is  known  to  react  in  a  secondary  manner  to 
produce  organic  sulphur  compounds  in  variable  quantities." 

It  was  therefore  desirable  to  review  the  patent  literature  and 
arrive  at  a  laboratory  method  for  the  production  of  these  reagents. 
The  object  of  this  paper  is  to  describe  the  production  of  these  sub- 
stances and  their  properties.  We  obtained  most  satisfactory  prod- 
ucts by  first  producing  crude  sulfoxylate  by  D.  R.  P.  256,  460. 
(1913).     This  w^as  purified  by  recrystallization.     From  pure  sulf- 

'  Reinking,  B.,  38,  1074  (1905)- 

•B.,  43,2344  (1910). 

'/.  Cliem.  Soc.  117,  370  (1920). 
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oxylate,  the  anhydrous  hydrosiilfite  was  prepared  by  the  reaction 
discovered  by  Razlen.** 

CHoOH  OSOXa  +  2  NaHSO;^  ->  NaoSo04  +  HCHO. 
NaHSO.j. 

The  original  experiment  however  leads  to  the  highly  unstable 
crystalline  hydrate  Na2S204.  2H2  O,  but  by  modification  to  the 
extent  of  carrying  the  reaction  out  at  a  temperature  of  70°  (above 
the  transition  point,  52°)  the  anhydrous  salt  is  precipitated  by  salt- 
ing out." 

While  this  is  not  as  economical  as  the  direct  production  of 
hydrosulfite  by  the  reduction  of  bisulfite  with  zinc,  it  will  be  found 
to  be  better  adapted  for  the  laboratory  scale  as  the  product  requires 
*no  purification  whatever,  and  is  free  from  zinc,  and  is  invariably 
permanent. 

EXPERIMENTAL. 

Preparation  of  Sodium  FormaldcJiydc  Sulf oxylate. — This  is 
produced  smoothly  according  to  D.  R.  P.  256,  460,  the  most  essential 
requirement  being  violent  mechanical  agitation.  312  g.  NaHSOo 
(3  mol.),  257  g.  formalin  (90  g.  CH2O)  are  mixed  with  the  addi- 
tion of  54  cc.  water.  Water  (500  cc.)  is  used  to  further  dilute  the 
reaction  mixture  and  to  moisten  the  reducing  mixture  consisting  of 
zinc  dust  (360  g.)  and  zinc  oxide.  (150  g.)  This  is  gradually  added 
in  small  portions  and  the  reduction  mixture  is  held  at  70°.  After 
the  addition  of  the  reduction  mixture,  the  reaction  is  continued  for 
two  hours  at  100-105°,  with  violent  agitation.  The  mixture  is  fil- 
tered and  the  j^recipitate  washed  with  hot  water.  This  filtrate  con- 
centrated to  dryness  yields  the  commercial  product. 

When  the  filtrate  was  concentrated  to  400  cc.  a  crop  (A  )  weigh- 
ing 347  g.  separated.  This  was  redissolved  in  warm  water  and 
fractionated,  yielding  a  top  fraction  of  56  g.  which  separated  from 
the  warm  solution.  It  had  a  ])urity  of  only  6.2%.  The  next  crops; 
22  g..  45  g.,  and  48  g.  were  ]nire  sulfoxylate  (99/f  ).  The  fifth  crop 
separating  from  the  warm  solution  weighed  i  t  g.  and  was  only  24% 
sulfoxylate.     The  sixth  crop  weighed  33  g.  and  was  74.4%  pure. 

The  filtrates  were  joined  and  concentrated  and  from  the  warm 
solution  20  g.  of  16%  material  was  I'emoved  by  filtration.     Then  2 

'B.  38,  1065  (1905). 

»U.  S.  P.  990,  457  (191 0- 
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crops  of  59  g.  and  51  g.  sei)arate(l.  The  pnrily  of  these  was  </)/o 
and  81%  respectively.    The  yield  of  sulfoxylate  is  about  60%. 

For  laboratory  pur])oses  it  is  somewhat  simpler  to  reduce  the 
addition  product  of  formaldehyde  and  commercial  hydrosulfite.'" 

(NallSOo.  CHoO  NaHSO;;.  CfloO). 

The  use  of  zinc  and  acetic  acid  as  there  directed  leads  U)  the 

presence    of    acetates   and    renders    the    subsequent    purification    by 

crystallization  more  difficult.    The  following  is  a  practical  laboratory 

process :  400  g.  hydrosulfite  is  dissolved  in  400  cc.  formalin  and  300 

CO.  water.     This  is  reduced  with  a  mixture  of  zinc  dust   (300  g.) 

and  zinc  oxide  (100  g.),  first  at  70°  and  then  two  hours  at  100- 

105°   and  with  agitation.     To   the  liquid  a   few   drops   of   sodium 

carbonate  solution  are  added  and  the  filtrate  on  concentration  always 

yields  a  crop  of  almost  pure  sulfoxylate.     Vty  fractionation  yields  of 

70%  are  obtained. 

Calc.  for  XaHSO^.    CH-O.C  =  lo.i  :  H  =  2.5.     Found:   C  :=  9.4,  to.o, 
H  =  2.7,  2.55. 

In  recrystallizing  this  substance  it  is  desirable  to  keep  the  solu- 
tions alkaline  with  Nao  CO^  and  to  have  a  small  amount  of  for- 
maldehyde present.  The  temperature  is  never  allowed  to  exceed  70° 
at  which  temperature  this  substance  is  exceedingly  soluble,  (i  liter 
dissolves  5(X)-6oo  g.^0  .Otherwise  there  is  a  constant  decom- 
position with  the  emission  of  a  garlic  or  mercaptan-like  odor. 

Analysis  of  Sodiin}i  Foniialdcliydc  Sulfoxylate. — CI  loOIT  OSC) 
Na  2H2O. 

This  substance  is  now  procurable  in  a  rather  high  state  of  purity 
(85%)  on  the  American  market.  It  may  be  analyzed  readily  by  the 
direct  titration  of  a  hot  solution  (acidified  with  acetic  acid)  using 
standardized  methylene  blue  solution.  The  titrations  were  carried 
out  in  an  atmosphere  of  COo.  The  solution  is  warmed  gradually 
during  the  titration  and  not  boiled  until  the  end  jKDint  is  reached. 
In  a  well  conducted  titration  an  excess  of  methylene  blue  solution  is 
had  at  all  times  until  almost  at  the  end  point.  The  titration  liquid 
is  taken  from  the  fiame  just  as  the  color  is  about  to  vanish,  before 
each  new  addition  of  methylene  blue.  Reduction  does  not  proceed 
rapidly  until  a  temperature  of  about  50-60°  is  attained. 

'"  D.  R.  P.  165.  807. 

"  Osann.  B.  38,  2jgo  ( lyos). 
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Baumann,  Thesmar  and  Frossard  ^-  analyze  sodium  formalde- 
hyde sulfoxylate  by  titrating  with  an  ammoniacal  copper  sulfate 
solution  in  a  stream  of  hydrogen  at  55°.  This  method  is  satis- 
factory for  routine  purposes  but  does  not  give  results  quite  as  high 
as  the  methylene  blue  procedure. 

NaHSOa.  CHgO.  2  H2O  =  2U  =  2  CUSO4  5  HgO. 
154  2  2(249.6) 

it  is  advisable  to  prepare  an  N/'4  solution  by  dissolving  62.4  g. 
crystalline  copper  sulfate  in  water,  adding  200  cc.  cone,  ammonia 
water,  and  making  the  volume  to  one  liter.  Then  i  cc.  =:  0.01925  g, 
crystalline  sulfoxylate.  It  is  our  practice  to  weigh  0.385  g.  of  the 
sample,  whence  each  o.i  cc.  of  the  CUSO4  solution  used  is  equiva- 
lent to  0.5%  sulfoxylate,  and  a  sample  requiring  20  cc.  is  100% 
pure. 

When  sulfoxylate  is  titrated  with  iodine  in  neutral  solutions 
a  quantity  of  iodine  equivalent  to  four  atoms  iodine  is  required. 
This  is  an  unsatisfactory  method  for  the  analysis  of  crude  products 
as  the  impurities  are  likewise  oxidized.  Baumann,  Thesmar  and 
Frossard  have  made  a  distinction  between  sulfoxylate  and  sodium 
formaldehyde  bisulfite.  They  showed  that  while  the  latter  is  not 
oxidized  by  iodine  in  neutral  solution  it  may  be  in  alkaline  solution. 
Hence  in  this  common  mixture  the  end  point  is  first  recorded  for 
the  sulfoxylate  in  neutral  solution,  whereupon  the  partially  titrated 
fluid  is  rendered  alkaline  with  sodium  bicarbonate  and  a  second 
volume  of  iodine  is  slowly  required  by  the  bisulfite  compound,  but 
the  end  point  is  not  sharp. 

A  sample  of  analytically  pure  sodium  formaldehyde  sulfoxylate 
(calc:  H2O  =  23.4.  Found,  23.8)  was  analyzed  in  the  anhydrous 
state.     (Calc:  Na,  19.5:  S,  27.12.    Found:  Xa,  19.5  S,  26.75). 

0.1 174  g.  required  39.62  cc.  iodine  (i  cc.  =  0.01283  g.  I). 
0.1500  g.   required    18.75  cc.   methylene  blue  sol.    (i    cc.   = 

0.0058  g.  Fe). 
0.385  g.  required  19.4  cc.  N//4  copper  sulfate  sol. 

These  results  correspond  to  a  purity  of  100.7,  99-7>  ^"d  97% 
respectively  and  indicate  the  fact  that  in  general  the  copper  titration 
gives  slightly  low  results. 

"Rev.  Gen.  Mat.  Color  8,  354  (1904). 
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Solubility  of  Crystalline-  Siilfo.vylatc. — Tlie  crystalline  product 
loses  its  water  of  crystallization  completely  when  dried  in  a  vacuum 
over  calcium  chloride  or  phosphorous  pentoxide.  The  solubility 
of  the  crystalline  substance  in  glycerine  was  determined. 

25  cc.  of  the  saturated  solution  (18°)  weighed  34.2967  g.  5  cc. 
of  this  was  diluted  to  100  cc.  and  of  this  5  cc.  was  titrated  with 
methylene  blue  solution.  Found:  Original  5  cc.  =  2.5329  g.  sul- 
foxylate.  Therefore  100  cc.  of  the  saturated  solution  contains  86.5 
g.  gylcerine  plus  50.66  g.  sulfoxylate.  Therefore  100  cc.  glycerine 
(sp.  grav.  1.262)  will  dissolve  about  74  g. 

In  methyl  alcohol  the  solubility  is  much  lower.  50  cc.  of  a 
saturated  solution  weighs  42.5613  g.  By  titration  100  cc.  contains 
8.39  g.  sulfoxylate  and  76.73  g.  methyl  alcohol;  100  cc.  methyl 
alcohol  (sp.  gr.  0.8)  will  dissolve  about  8.8  g.  sulfoxylate. 

When  aqueous  solutions  of  sodium  formaldehyde  sulfoxylate 
are  treated  with  barium  chloride  solutions,  cither  neutral  or  with 
one  mol.  of  sodium  hydroxide  a  slight  precipitate  of  the  barium 
salt  separates.  (3.5 /O  from  5%  solutions.)  Calcium  chloride 
gives  no  precipitate  in  neutral  solutions.  Both  chlorides  precipi- 
tate sodium  sulfite  almost  completely  under  the  same  conditions. 
Sodium  formaldehyde  bisulfite  is  very  slightly  precipitated  by 
barium  chloride,  but  not  by  calcium  chloride  in  neutral  solutions, 
but  by  increasing  the  alkalinity  the  baryta  forms  an  insoluble 
barium  salt.  Thus  in  the  presence  of  0.3  mole  sodium  hydroxide 
6";"%  of  the  formaldehyde  bisulfite  was  precipitated  by  barium 
chloride. 

Effect  of  Sulfoxylate  on  Rats. — A  series  of  intravenous  in- 
jections into  white  rats  gave  the  following  results : 


Dose  milli- 
grams per  kilo. 

Weight 
of  rat. 

\'ol.  of. 
solution,  cc. 

Time 
Seconds. 

Result. 

400 

146 

0.58 

SO 

Lived 

600 

190 

1.14 

50 

" 

800 

119 

0.95 

60 

" 

1000 

172 

1.72 

80 

** 

1200 

93 

1. 12 

65 

" 

1400 

1^3 

1.72 

85 

* 

This  chemical  is  apparently  tolerated  in  very  large  doses,  no 
disturbance  being  noted. 
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Sodium  Hydrosulfite. — Analysis  of  Commercial  Samples. 

Some  time  ago  a  number  of  samples  purchased  as  hydrosul- 
fite were  examined  and  it  was  found  that  some  confusion  exists 
concerning  this  substance.  The  products  consisted  in  some  cases  of 
anhydrous  Na2S204,  having  a  high  reducing  power  on  methylene 
blue,  at  room  temperatures.  Other  products  appeared  to  consist 
entirely  of  sodium  formaldehyde  sulfoxylate,  exhibiting  no  reduc- 
ing power  under  these  conditions  whilst  still  other  samples  had  an 
intermediate  reducing  power.  The  last  named  were  either  deter- 
iorated products  or  mixtures. 

After  studying  several  methods  we  finally  adopted  this  method  of  Knecht 
and  Hibbert "  for  routine  work.  For  this  purpose  standard  solutions  of 
titanous  chloride,  and  of  methylene  blue  are  prepared,  the  former  being  stand- 
ardized against  ferrous  ammonium  sulfate. 

2  Ti  CI3  =  2  H  =  2  Fe  =  Na2S204  =  CieHisNsSCl 
2x154.5=   2  112         174    .  373.75 

An  approximately  one  per  cent,  solution  is  prepared  by  diluting  50  cc.  of 
the  commercial  20%  Ti  CI3  solution  with  50  cc.  of  cone,  hydrochloric  acid, 
boiling  and  diluting  with  air-free  acidulated  water  to  one  Hter.  This  solution 
is  stored  under  special  precautions  under  hydrogen. 

For  purposes  of  standardization  0.7  g.  Mohr's  salt  is  dissolved  in  25  cc. 
diluted  sulphuric  acid,  and  titrated  with  a  very  slight  excess  of  potassium 
permanganate  solution.  Into  this  solution  is  now  run  the  titanous  chloride 
solution  until  the  ferric  salt  has  been  just  reduced,  using  KSCV  as  an  outside 
indicator. 

This  titanous  chloride  solution  is  only  moderately  stable.  For  instance, 
in  one  case  we  found  i  cc.  TiCls  sol.  =  0.006  g.  Fe  (January  10).  Later 
(March  25)  i  cc.  =  0.00565  g.  Fe. 

For  the  relative  standardization  25  cc.  of  the  mythelene  blue  solution  is 
diluted  with  about  25  cc.  air-free  water,  acidified  with  5  cc.  of  25-  per  cent, 
acetic  acid.  The  titration  is  made  in  an  Erlenmeyer  flask  fitted  with  a  two- 
holed  stopper,  one  of  which  is  an  inlet  for  a  stream  of  carbon  dioxide.  We 
prepared  the  methylene  blue  solution  so  that  it  will  be  equivalent  to  the  tita- 
nous chloride.  It  is  perhaps  advisable  to  permit  a  small  amount  of  insoluble 
material  to  separate  if  necessary  and  to  use  the  supernatent  solution.  This 
solution  is  stable,  only  an  occasional  comparison  with  the  standard  titanous 
chloride  solution  being  necessary. 

For  the  analysis  of  commercial  hydrosulfites,  since  i  cc.  1%  TiCls  sol.  = 
0.003625  g.  Fe  =  0.005631  g.  Na2S204,  we  usually  use  for  analysis  0.12-0.14 
g.  anhydrous  hydrosulfite  if  we  have  1%  titanium  chloride  solution.  This  is 
placed  in  a  dry  Erlenmeyer,  covered  with  25  cc.  (an  excess)  standard  methylene 

"  R..  ^'0,  3827  (1907).  Knecht  and  Hihbcrt,  "New  Reduction  Methods  in 
Volumetric  .Analysis."     Longmans,  (Jreen  &  Co.,  1918. 
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blue  solution,  all  the  air  is  displaced  with  CO2  and  then  the  solution  is  acidi- 
fied with  5  cc.  of  257o  acetic  acid,  and  after  standing  at  room  temperature  a 
short  time  the  excess  of  methylene  blue,  which  the  Na2S:;04  has  failed  to 
reduce,  is  titrated  with  the  titanous  chloride  solution. 

Example:  0.1648  g.  sodium  hydrosulfite  +  24.8"  cc.  standard  methylene 
blue  solution,  required  for  decolorization,  9.3  cc.  TiCls  solution,  (i  cc.  TiCb 
sol.  =  0.00588  g.  Fe  =  o.oo9i35  g.  Xa2Sii04.  In  a  duplicate  assay  0.1584  g.  re- 
quired 10  cc.  TiCla.     l-'ound,  85.9%  and  85.370.) 

The  following  results  were  obtained  upon  commercial  samples 
submitted  as  "hvdrosulfite." 


Taken. 

Found. 

Per  Cent.  Purity. 

0.1200 

0.1016 

847 

0.103 

0.0809 

78.5 

0.104 

0.0073 

6.98 

0.107 

0.0082 

7.17 

.102 

0.0 

0.0 

.103 

0.0103 

10.12 

.102 

0.0828 

81.2 

.103 

0.0061 

5-91 

The  samples  showing  low  reduction  contain  formaldehyde  and 
are  used  for  vat  indigo  dyeing.  These  should  not  be  listed  as 
hydrosulfites.  The  reduction  of  methylene  blue  was  materially 
increased  by  raising  the  temperature,  indicating  the  presence  of 
sodium  formaldehyde  sul  foxy  late. 

Purification  and  Stability  of  Sodium  Hydrosulfite. — \\'e.  en- 
deavored to  ascertain  the  possibility  of  increasing  the  reducing  power 
/.  c  increasing  the  purity.  Aqueous  solutions  are  unstable.  In 
order  to  determine  the  rate  of  deterioration,  quantities  of  Nao  S2O4 
(85-3%)  were  weighed  into  a  dry  20  cc.  volumetric  flask,  covered 
with  toluene,  i  cc.  of  2X  sodium  hydroxide  solution  was  added  and 
the  solution  was  brought  to  the  final  volume  with  air-free  water. 
The  solution  was  emptied  into  a  small  burette,  which  had  been  filled 
with  carbon  dioxide,  and  contained  a  layer  of  toluene.  This  solution 
was  titrated  against  10  cc.  of  a  standardized  acidified  methylene  blue 
solution  in  an  atmosphere  of  carbon  dioxide.  10  cc.  methylene  blue 
=  0.0453  g-  Na2S204. 

"  Twenty-five  cc.  of  the  solution  =  24.8  cc.  TiCls  solution. 
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Solution 

NaoS^Oi  (85. 

3Vr) 

Used  for 

Taken. 

Volume. 

10  cc.  M.B. 

Time. 

Loss  % 

0.1036 

20 

10.5 

At  once 

—2.3 

0.1050 

20 

10.16 

" 

—2.6 

0.1049 

20 

10.15 

" 

—2.3 

0.0707 

20 

15-07 

" 

—0.3 

0.1513 

20 

7.15 

" 

—1.8 

0.1026 

20 

10.7 

10  min. 

—3-2 

0.103 1 

20 

10.62 

20       " 

—.3-0 

0.1 177 

20 

9.6 

6      hrs. 

—6.0 

0.1062 

20 

13-7 

2214     " 

—270 

0.1064 

20 

16.75 

16        " 
(no  toluol) 

—40 

The  above  solutions  were  alkaline  and  a  conspicuous' break- 
down is  observed  after  5  hours. ^^  The  protection  of  toluol  is  an  im- 
portant factor.  All  of  the  above  titrations  were  made  in  acetic  acid 
solutions.  The  titrations  give  the  same  results  in  neutral  or  alkaline 
media,  but  the  solutions  are  turbid  (errors  — 3.5  and  2.2%).  Even 
when  rapidly  performed  the  results  obtained  fall  below  those  ob- 
tained by  using  an  excess  of  methylene  blue  solution  by  2.5/0.  For 
rapid  work  the  method  is  sufficiently  accurate  and  the  titanium 
chloride  solution  can  be  dispensed  with.  This  method  is  like  the 
original  Bernsthen  ^"  method,  using  indigo  carmine  and  is  quite  neat. 
Knecht  &  Hibbert  point  out  that  this  method  is  not  satisfactory  for 
certain  commercial  samples,  since  they  decompose  with  the  evolu- 
tion of  SO2  when  dissolved  in  water;  they  claim  furthermore  that 
if  alkali  is  added  to  preserve  the  solution  that  oxidation  proceeds  so 
rapidly  that  within  a  "few  seconds"  the  results  are  vitiated  As 
shown  above,  with  careful  work  the  error  approximates  =  2.5%, 

We  attempted  to  purify  commercial  samples  of  hydrosulfite  as  follows: 
50  g.  high  grade  hydrosulfite  was  poured  upon  125  cc.  air-free  water,  contain- 
ing a  few  cubic  centimeters  of  sodium  hydroxide  solution  at  70°  in  a  current 
of  carbon  dioxide  or  under  toluene.  The  solution  was  filtered  through  asbestos 
in  a  closed  system  under  carbon  dioxide  and  the  filtrate  cooled  in  an  ice  bath 
under  an  inert  gas.  After  crystallization  was  complete  (i  hour),  the  crystalline 
hydrosulfite   was   filtered   in   a  closed  system,  and   mixed   upon   the   alundum 

"  See  Lumiere,  Lumiere  &  Seyewetz,  Bull.  Soc.  Chim.  33,  931  (1905). 
"Bernsthen  &  Drews,  B.  13,  2283  (i88o),  Schiitzenbcrger  &  Risler,  Bull. 
Soc.  Chim.  19,  152  (1873). 
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filter  with  absolute  alcohol.  The  suspension  was  transferred  to  a  flask  con- 
taining" 300  cc.  of  alcohol  and  sodium  (15  k- )  ethylatc.  or  methylatc  with 
mechanical  stirring.  The  dehydrated  product  was  filtered  in  a  closed  system 
and  washed  '  with  alcohol  and  ether.  The  funnel  was  transferred  to  a  desic- 
cator containing  carbon  dio.xidc  and  dried  in  vacuo  over  phosphorous  pcn- 
toxide.  The  highest  purity  obtained  was  83.5  per  cent.,  so  that  practically 
nothing  was  gained,  although  some  insoluble  sludge  is  removed  by  filtering 
solutions  of  the  commercial  product. 

This  experiment  is  difficult  to  manipulate,  and  even  if  the  preliminary 
work  is  successfully  conducted,  high-grade  recrystallized  products  are  prone 
to  decompose  upon  opening  the  desiccator.  One  sample  which  had  been  dried 
for  two  weeks  at  15 'to  20  mm.,  and  which  assayed  over  75  per  cent.,  burst  into 
flame  while  a  sample  was  being  assayed.  Some  samples  showed  a  tendency  to 
warm  up,  and  were  returned  to  a  vacuum  in  various  stages  of  decomposition. 

The  ease  with  which  this  decomposition  proceeds  was  amply  demon- 
strated in  the  above-mentioned  series  of  experiments,  many  of  which  miscar- 
ried. This  difficulty  certainly  justifies  the  many  efforts  toward  this  goal, 
which  are  found  in  the  patent  literature.  D.  R.  P.  26j,S~2'^  (191-)  directs  the 
mixing  of  the  hydrosulfite  with  an  excess  of  aniline  and  evaporation  in  a 
vacuum  to  dryness,  with  uninterrupted  stirring.  The  object  of  this  procedure 
is  to  avoid  filtration  of  the  crystalline  salt,  but  the  product  must  of  course  be 
impure.  In  subseqent  patents  the  conditions  of  the  distillation  are  altered." 
In  other  patents '"  evaporations  are  conducted  with  alcohol,  xylol,  hydro- 
carbons, ammonia,  and  alkalin  substances. 

In  D.  R.  P.  280,181,  zinc  hydrosulfite  is  mixed  with  dried  sodium  acetate, 
and  the  mixture  is  extracted  with  94-96  per  cent,  alcohol,  which  dissolves  the 
zinc  and  sodium  acetates  and  leaves  a  residue  of  anhydrous  sodium  hydro- 
sulfite. 

Bazlen  in  his  paper  on  the  composition  of  hydrosulphurous  acid,  points 
out  the  ease  with  which  these  alkali  salts  oxidize,  and  also  how  readily  thiosul- 
fate  is  formed  even  in  the  absence  of  air,  and  he  states  that  drying  in  a  vacuum 
at  ordinary  temperature  or  at  more  elevated  ones  in  the  absence  of  air  leads 
to  decomposition.  His  method  for  dehydration  consists  in  placing  an  alcoholic 
magma  in  a  Soxhlet  and  extracting  for  several  hours,  using  lime  in  the  re- 
ceiver."'    He  reports  an  anal3-sis  on  the  pure  salt,  Xa-Si;04. 

It  was  with  these  patents  in  mind  that  we  attempted. the  above 
purification,  but  the  results  were  such  that  we  were  led  to  attempt 
purification  and  preparation  throuj^h  the  use  of  another  principle, 
1.  c,  salting  out  the  anlivdrous  form.    The  temperature  al)Ove  which 


'^U.  S.  P.  987.170. 

"U.  S.  P.  1,156,107  (1915). 

"D.  R.  P.  279.3<'^;  U.  S.  P.  1,207,782  (1916). 

='D.  R.  P.  213.586,  188.139,  223,260,  207,593;  U.  S.  P.  861,218. 

"D.  R.  P.  160,529  (1904). 
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the  anhydrous  form  cannot  exist  is  52°.  According  to  D.  R.  P. 
171,991  (1905),  one  saturates  a  concentrated  solution  of  sodium 
hydrosulfite  (50-70°)  with  sodium  chloride,  or  one  may  warm 
crystalline  sodium  hydrosulfite  at  50-70°  under  saturated  brine. 
Thus  2000  volumes  concentrated  hydrosulfite  solution  is  heated  to 
50-70°  and  510  parts  of  salt  are  added  with  stirring.  When  the 
characteristic  separation  of  the  anhydrous  form  is  complete,  it  is 
filtered  in  a  closed  system,  using  CO2,  washed  with  alcohol  and 
dried  in  a  vacuum  over  sulfuric  acid.  This  method  is  very  satis- 
factory on  the  laboratory  scale,  but  it  does  not  essentially  raise  the 
purity  of  the  commercial  material,  although  the  patent  claims  that 
100%  material  results.  This  probably  depends  upon  the  nature  of 
the  impurity  in  the  original  material. 

Preparation  of  Sodium  Hydrosulfite  on  Laboratory  Scale. — In 
our  last  effort  to  secure  analytically  pure,  anhydrous  hydrosulfite  we 
attempted  to  avoid  the  impurities  originally  present  in  the  hydrosul- 
fites,  by  preparing  it  from  analytically  pure  sodium  formaldehyde 
sulfoxylate.  Bazlen  proved  that  hydrosulfite  can  be  prepared  by  the 
interaction  of  sodium  formaldehyde  sulfoxylate  and  sodium  bisul- 
fite.     He   permitted   the   crystalline    form   to    separate.      U.    S.    P. 

CH2OPI  O-PI  OSONa 

I  +  2        1  I 

I  I  _»         I  +  H.CHO.NaHSOs 

OSONa  OSONa  OSONa 

990,457  (191 1 )  combines  the  principles  of  this  reaction  with  that  of  the 
salting  out  process  as  follows :  420  cc.  of  bisulfite  solution  containing 
208  g.  NaHSOs,  containing  no  free  sulfurous  acid  are  heated  to  60° ; 
140  g.  salt  are  introduced  and  the  temperature  raised  to  about  65". 
In  a  second  vessel  a  concentrated  solution  of  118  g.  sodium  formal- 
dehyde sulfoxylate  (230  cc.)  is  heated  to  65°.  The  contents  of  both 
vessels  are  mixed  as  rapidly  as  possible.  There  is  a  rise  of  about 
8°  and  a  heavy  precipitate  of  anhydrous  hydrosulfite  separates.  We 
filtered  this  off  in  a  closed  system  under  CO2  washed  with  alcohol, 
ether,  and  immediately  placed  the  product  in  a  CO2  desiccator  and 
dried  at  15-20  mm.  The  purity  claimed  for  this  product,  i.  e.,  "an 
amount  of  the  salt  containing  one  gram  of  sulfur  reduces  4  g.  of 
indigo"  is  equivalent  to  a  97.7%  purity. 
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Ciur  yields  on  small  scale  cxperinicnls  in  the  quantities  above 
outlined  give  yields  of  55  to  (yo%  of  theory,  and  a  purity  of  80-85^0. 
The  product  is  stable  when  kept  in  tightly  stoppered  containers. 
Larger  scale  production  would  probably  result  in  higher  purity. 

Toxicity  of  Sodium  Hydrosulfitc— The  failure  to  obtain  prod- 
ucts by  the  above  process  having  a  purity  of  at  least  95%  is  a  mat- 
ter of  considerable  surprise.  In  the  presence  of  air  the  damp  salt 
oxidizes  as  follows: 

NaoSo04  +  O  ->  NaoSsOs  -^  NaoSOn  +  SOo 

NaoS204  +  O  +  HoO  -^  2  NaHSO;i 

In  the  absence  of  air  it  is  said  to  decompose  forming  pyrosul- 
furous  and  thiosulfuric  acids.    We  have  never  observed  any  con- 

2  NagSaOi  ->  NaoSoOs  +  NaoS.Og 
spicuous   alteration  in   well  made   samples.     It   is   however   a   fact 
that  the  oxidation  products  of  the  dry  substance  are  quite  as  toxic 
as  the  hvdrosultite  itself. 

The  following  results  were  obtained :  A  preparation  having 
a  puritv  of  about  83%  was  dissolved  in  water  and  quantities 
amounthig  to  150,  180,  210  mg.  per  kilo  proved  not  fatal,  and  no 
effects  were  observed.  With  a  dose  of  240  mg.  per  kilo  death  ensued 
in  five  minutes. 

A  second  sample  having  approximately  the  same  purity  (83.570) 
gave  the  following  results:  The  rats  lived  at  doses  of  100  and  125 
mg.  per  kilo,  but  at  150  mg.  per  kilo,  death  ensued  in  7  minutes. 

A  few  similar  tests  were  made  upon  some  of  the  partially  de- 
composed samples  that  were  obtained  when  it  was  attempted  to 
dehydrate  the  crvstalline  product  with  sodium  ethylate.  The  toxicity 
is  not  proportional  to  its  reducing  activity  as  is  shown  by  the  follow- 
incr  results.  A  badlv  decomposed  sample,  analyzing  28%  failed  to 
kitl  in  doses  of  SO,  '100  and  150  mg.  per  kilo,  but  at  200  mg.  per 
kilo  death  took  place  in  four  minutes,  and  10  minutes  respectively. 
This  sample  is  almost  as  toxic  as  the  above  mentioned  83%  material. 
\  sample  w^hich  had  run  down  to  657^  in  the  desiccator  over 
PoO-  suddenlv  evolved  clouds  of  SOo  when  the  desiccator  was 
opened  The  analvsis  showed  only  14%  (reducing  power).  When 
this  was  injected  the  rats  lived  at  200,  300.  325  mg.  per  kilo,  but 
were  killed  at  350  mg.  (4  minutes). 
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From  the  above  tests  it  will  be  observed  that  the  dry  decom- 
position does  not  proceed  simply  from  a  toxic  to  a  nontoxic  sub- 
stance, nor,  is  the  physiological  test,  a  method  for  determining  the 
degree  of  decomposition. 

Small  doses  (25-50  mgs.  per  kilo)  of  sodium  hydrosultite  in- 
jected intravenously  into  white  rats  produce  no  reaction.  As  the 
dose  (100  mgs.  per  kilo)  is  increased  the  rat  shows  signs  of  labored 
breathing  within  a  few  seconds  of  the  beginning  of  the  injection. 
This  quickly  wears  off  and  usually  within  five  or  ten  minutes  the 
rat  is  apparently  normal.  Still  higher  doses  (150  mgs.  per  kilo) 
produce  a  more  labored  breathing  with  evidence  of  suff'ocation. 
When  the  maximum  sub-lethal  dose  is  reached  the  rat  shows  symp- 
toms immediately.  Dyspnea  becomes  acute  and  the  rat  doubles  up 
with  convulsions  within  three  to  five  minutes.  After  eight  or  ten 
minutes  it  has  completely  recovered  and  moves  about  normally. 
There  are  no  delayed  symptoms  in  rats  which  survive  the  injection. 
The  toxic  dose  produces  the  same  immediate  symptoms  which  rap- 
idly progress  in  intenisty  until  death  which  usually  occurs  within 
five  to  ten  minutes. 

We  wish  to  acknowledge  the  biological  assistance  of  Mr.  Payne. 

Contribution  From  the  Chemical  Research  Laboratory, 
The  Upjohn  Company.  Kalamazoo,  Mich. 


THE  EVOLUTION  OF  CHEMICAL  TERMINOLOGY. 
L  COAGULATION. 

By  James  F.  Couch. 

In  attcmi)ting  to  define  with  exactness  many  of  the  terms  in 
common  use  at  the  present  time  it  is  often  found  that  there  is  con- 
siderable latitude  of  meaning  covered  by  the  word  or  ])hrase.  In 
many  cases  the  limits  set  about  the  proper  application  of  a  term  are 
vague  and  may  i)ermit  its  usage  in  contradictory  senses.  Such  in- 
definiteness,  foreign  to  the  modern  scientific  spirit,  leads  often  to 
indiscriminate  use  of  the  term  and  clutters  up  the  literatiu-e  with 
much  that  is  sloppy  and  too  much  that  is  not  only  misleading  but 
positively  erroneous.  I'nfortunately  a  great  deal  of  this  vagueness 
cannot  be  remedied  as  yet  for  it  proceeds  from  an  insufficient  knowl- 
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edge  of  the  phenomciKi  with  which  the  term  is  associated  or  results 
from  the  applying  of  the  term  to  a  broad  licld  whicli  contains  within 
itself  confusing  and  contradictory  elements. 

In  other  cases  it  happens  that  a  term  still  in  common  use  was 
applied  generations  ago  to  some  type  of  phenomena  which  were  im- 
perfectly understood.  With  this  as  a  foundation  newly  discovered 
facts  were  classified  by  more  or  less  empirical  methods  according  to 
analogy  until  the  term  is  now  made  to  represent  things  which  in 
principle  are  widely  dillercnt.  Again,  because  of  a  lack  (jf  knowl- 
edge of  the  mechanism  of  natural  processes  two  facts  which  depend 
essentially  on  the  same  fundamental  generality  have  been  classified 
under  dil^'erent  names  because  of  some  superlicial  ditTerence  in 
nature. 

Another  and  a  fruitful  cause  of  confusion  has  been  the  use  of 
specific  terms  in  literature  where  the  exigencies  of  rhetoric,  of  the 
avoidance  of  repetition,  and  the  difficulties  of  conveying  ideas,  not 
to  mention  the  foot-rule  of  versification,  outweigh  considerations  of 
narrow  exactitude  in  the  choice  of  words.  We  read,  for  instance, 
that  a  large  population  was  coagulated  in  London;  we  might,  w'ith 
equal  propriety,  refer  today  to  the  "gelated  traffic"  at  our  busy  street 
crossings. 

It  is  possible,  however,  to  remedy  a  large  part  of  the  existing 
indefiniteness  in  the  use  of  chemical  terms ;  indeed,  it  is  a  simple 
matter.  It  requires  only  an  agreement  among  those  who  employ  the 
terms  to  limit  certain  expressions  to  certain  specific  meanings.  With 
this  very  desirable  end  in  viev^  I  purpose  to  consider  in  this,  and  in 
other  communications  which  are  in  course  of  preparation,  a  number 
of  loosely  defined  terms,  to  discuss  the  manner  in  which  they  are 
now  used,  to  present  any  objections  to  this  usage,  and  finally  to  pro- 
pose whatever  action  app'ears  to  me  best  to  eliminate  the  undesirable 
features. 

What  is  coagulation?  In  referring  to  such  authorities  as  the 
writers  of  text  books,  particularly  those  that  deal  with  physiological 
and  colloid  chemistry,  we  find  that  while  frequent  mention  of  the 
process  of  coagulation  is  made  and  while  it  is  often  exhaustively 
discussed,  the  authors  studiously  avoid  defining  the  term.  One  must 
dissect  and  analyze  the  whole  matter  presented  by  the  author  before 
his  idea  of  the  process  may  be  determined.  We  turn  then  to  the 
standard  dictionaries  of  our  language. 
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Webster's^  presents  this  definition:  "Coagulate-  .  .  .  To 
effect  the  coagulation  of;  curdle;  clot;  congeal;     .     .     .     ." 

James  A.  H.  Murray^  defines  "coagulate"  thus:  "i.  To  convert 
(certain  fluids,  as  blood,  milk,  albumen,  etc.)  into  a  soft  solid  mass, 
as  by  chemical  action,  heat,  exposure  to  air,  etc. ;  to  curdle,  clot, 
congeal.  2.  To  form  (anything  plastic)  into  a  solidified  cake  or 
mass;  to  form  as  a  mass." 

F'unk  and  Wagnall's  *  says :  "Coagulate  .  .  .  To  change  (a 
liquid,  as  blood  or  milk)  into  a  clot  or  a  jelly,  as  by  heat,  by  chemi- 
cal action,  or  by  a  ferment ;  curdle ;  congeal." 

The  Century  ^  defines  "coagulate"  as  follows :  "To  curdle ; 
congeal ;  clot ;  change  from  a  fluid  into  a  curd-like  or  thickened 
mass  .   .   .  ." 

Gould  "^  defines  "coagulation"  as  "The  formation  of  a  coagulum 
or  clot"  and  Borland'^  as  "i.  The  process  of  changing  into  a  clot 
or  of  being  changed  into  a  clot.     2.  A  clot." 

Wo.  Ostwald  ^  offers  this :  "Unter  Koagulationsvorgangen  dis- 
perser,  im  speziellen  kolloider  Systeme  verstehen  wir  weitgehende 
Veringerungen  des  Dispersitatsgrades  der  dispersen  Phase,  verbun- 
den  mit  einem  Aufgeben  der  Homogenitat  der  raumlichen  Vertei- 
lung." 

The  generally  accepted  idea  of  the  term  coagulation  then  is 
this :  It  is  a  process  which  results  in  the  separation  from  a  liquid 
system  of  a  non-rigid  solid  mass  or  the  conversion  of  a  liquid  into 
such  a  mass.     This  definition  is  faultv  in  that  it  is  too  inclusive ;  it 


^Ncw  International  Dictionary  of  the  English  Language,  1919,  p.  424. 

*  In  some  dictionaries  the  definition  is  given  under  the  word  "coagula- 
tion," in  others  it  is  given  under  "coagulate,"  and  the  derivative  terms  are  re- 
ferred to  the  form  defined.  I  shall  here  make  no  distinction  in  quoting  the 
lexicographers. 

'^  A  New  English  Dictionary  o)i  Historical  Principles,  1898,  Vol.  2,  p.  548. 

*  New  Standard  Dictionary  of  the  English  Language,  1913,  p.  508. 
^  The  Century  Dictionary  and  Cyclopedia,  Vol.  2,  p.  1067,  191 1. 

"An  Illustrated  Dictionary  of  Medicine,  Biology  and  Allied  Sciences,  p. 
305. 

'  The  American  Illustrated  Medical  Dictionary,  1916,  p.  230. 

'  Grundriss  der  Kolloidchemie,  1910,  p.  446.  This  definition  may  be  freely 
translated :  "By  the  process  of  coagulation  of  substances  dispersed  in  colloidal 
systems  we  understand  a  far-reaching  diminution  of  the  degree  of  dispersity 
of  the  disperse  phase  accompanied  l)y  a  giving  up  of  the  homogeneity  of 
spatial  distribution." 
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must  be  modified  to  distinguish  between  coagulation  and  such  proc- 
esses as  flocculation,  gelation,  precipitation,  congellation. 

In  the  first  place  coagulation  is  a  colloidal  phenomenon.  Albu- 
men solutions,  blood,  milk,  the  latex  of  Ficus  elastica,  are  all  col- 
loidal systems.  By  limiting  coagulation  to  colloids  we  remove  from 
consideration  many  similar  phenomena  which  may,  under  appro- 
priate conditions,  occur  in  true  solutions.  The  precipitation  of  alum- 
inium hydroxide  by  ammonia  may  give  rise  to  a  semi-solid  mass 
which  superficially  resembles  a  coagulum.  A  characteristic  of 
coagulation  which  readily  distinguishes  it  from  the  process  of  gela- 
tion is  that  it  involves  a  separation  of  the  disperse  from  the  continu- 
ous phase  of  the  colloidal  solution:  in  gelation  there  is  no  such  com- 
plete and  sharp  separation  although  it  is  true  that  the  gel  may  lose 
its  sorbed  solvent  by  evaporation,  in  the  course  of  time. 

When  we  consider  the  question  of  the  reversibility  of  coagula- 
tion processes,  however,  we  discover  no  general  agreement.  While 
the  common  instances  of  coagulation  (in  albumen  solutions,  blood- 
clotting,  etc.)  are  clearly  irreversible  there  is  a  large  number  of  in- 
stances which  are,  by  some  authors,  included  in  the  general  class  of 
coagulations  and  which  are  known  to  be  reversible.  Bechhold  ^ 
considers  coagulation  as  irreversible  but  prefers  to  use  the  term 
"flocculation"  for  most  colloidal  separations.  Analysis  of  his  dis- 
cussion of  these  phenomena  leads  to  the  following  conclusion :  Floc- 
culation is  an  electrical  phenomenon;  it  is  irreversible;  it  consists  in 
the  precipitation  of  hydrophobe  colloids  by  electrolytes.  The  sys- 
tem, therefore,  cannot  be  flocculated  unless  it  contains  an  hydro- 
phobe colloid.  He  distinguishes  reversible  separations  of  dispersed 
phases  and  their  continuous  phases  by  the  term  "salting  out."  Ban- 
croft,^" on  the  contrary,  uses  the  term  coagulation  in  the  broader 
sense;  e.  g.,  he  says  (p.  221),  "When  albumin  is  precipitated  by 
sodium  chloride,  the  coagulation  is  ordinarily  reversible.  When  it  is 
precipitated  by  the  salt  of  a  heavy  metal,  the  coagulation  is  irrever- 
sible." Consequently  there  is  no  agreement  as  to  the  reversibility  of 
coagulation ;  each  author  determines  this  question  by  the  extensive- 
ness  of  his  application  of  the  term. 

Without  attempting  to  analyze  the  whole  mass  of  accumulated 

•  "Colloids  in  Biology  and  Medicine."  Trans.  J.  G.  M.  Bullowa,  1919, 
p.  82. 

'"  "Applied  Colloid  Chemistry,"  1921,  p.  212,  ct  seq. 
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data  it  may  be  said  that  there  are  three  general  methods  by  which 
the  separation  of  the  phases  in  a  colloidal  system  may  l)e  etiected: 
I.  L>y  alteration  of  the  chemical  nature  of  the  disperse  phase;  2.  by 
altering  the  physical  structure  of  the  disperse  phase;  and  3.  by  alter- 
ing the  electrical  equilibrium  of  the  system  or  of  the  disperse  phase. 
These  are  three  very  distinct  processes  and  depend  upon  widely  dif- 
ferent mechanisms.  Almost  the  only  similarity  is  to  be  found  in 
the  end  result  and  even  here  great  differences  occur.  W  e  know 
that  in  the  heat-coagulation  of  albumins  there  is  definite  chemical 
alteration  of  the  molecule ;  in  the  clotting  process  of  blood  a  new 
substance,  fibrin,  which  is  not  a  factor  of  the  initial  system  appears, 
formed  from  one  of  the  constituents  of  the  normal  blood.  Neither 
of  these  processes  is  reversible.  In  the  curdling  of  milk,  however, 
which  is  the  third  common  instance  of  coagulation,  the  case  is  dif- 
ferent. In  the  souring  of  milk  or  following  the  addition  of  rennin, 
the  casein  separates  from  the  liquid  mixture.  Xote  that  the  curdling 
which  follows  souring, — or  the  increase  of  hydrogen  ion  concentra- 
tion,— is  a  true  precipitation  for  it  is  due  to  the  decomposition  of 
calcium  caseinate  with  the  liberation  of  insoluble  casein  ai/d  is  strictly 
analogous  to  the  precipitation  of  salicylic  acid  from  an  aqueous  so- 
lution of  sodium  salicylate  upon  the  addition  of  a  stronger  acid.  It 
is  not  true  coagulation.  The  action  of  rennin,  on  the  contrary,  pro- 
duces curdling  by  altering  the  casein  and  the  process  is  not  rever- 
sible. Consequently,  in  all  three  cases  of  coagulation  which  are 
common  phenomena  and  from  which  our  ideas  of  coagulation  are 
primarily  drawn,  we  have  instances  of  irreversible  changes. 

Coagulation  may  be  readily  distinguished  from  congelation  as 
the  latter  term  includes  any  solidification  without  regard  to  its  na- 
ture or  the  mechanism  by  which  it  is  produced.  The  "setting"  of 
wet  plaster  of  Paris  or  of  concrete  mixtures  are  congelations.  In 
the  term  precipitate  we  have  a  general  name  which  includes  all  in- 
stances in  which  a  solid  or  semi-solid  substance,  either  in  an  integral 
mass  or  in  a  finely  divided  state,  separates  from  a  liquid.  Coagula- 
tion is  therefore  a  special  case  of  precipitation.  Flocculation  may 
be  considered  a  process  in  which  the  degree  of  dispersity  of  a  col- 
loid in  suspension  is  diminished  although  this  term  itself  is  not  nar- 
rowly defined  and  has  been  used  in  dift'erent  senses. 

Enough  evidence  has  now  been  presented,  I  think,  to  show  the 
necessity  for  the  adoption  of  a  convention  in  order  to  define  these 
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terms  satisfactorily.  W'e  arc  forced  arbitrarily  to  exclude  certain 
ideas  now  associated  with  the  terms  and  to  restrict  the  assi^nied 
meanings  to  limits  which  will  sharply  distinguish  the  different  terms. 
It  is  therefore  recommended  that  coagulation  he  defmed : 

An  irreversible  process  of  colloid  chemistry;  it  consists  of 
the  complete  or  partial  separation  of  the  disperse  from  the 
continuous  phase  as  the  resr.lt  of  the  chemical  alteration  of  the 
system.  The  altered  disperse  phase  is  precipitated  as  a  non- 
rigid,  insoluble,  solid  mass. 

and  that  flocculation  be  considered : 

A  process  of  colloid  chemistry  in  which  the  complete  or 
partial  separation  of  the  phases  is  effected  through  an  alteration 
of  the  physical  condition  of  the  disperse  phase,  either  by  a 
diminishing  of  its  degree  of  dispersion  or  by  a  modifying  of  the 
electrical  equilibrium  of  the  system. 

The  analysis  suggests  the  usefulness  of  two  new  terms ;  collyte, 
a  name  for  any  disperse  phase,  and  collysis.  a  general  term  to  indi- 
cate any  separation  of  the  two  (or  more )  phases  in  a  colloidal  solu- 
tion. 


COMMERCIAL  GLUCOSE  AS  A  PREVEXTR^E  OF  AUTO- 
MOBILE RADIATOR  FREEZING. 

By  Charles  H.  LaW'all. 

The  drug,  chemical  and  trade  journals  frequently  contain 
articles  giving  formulas  for  anti-freezing  mixtures  for  automobile 
radiators.  These  formulas  usually  contain  denatured,  or  wood,  alco- 
hol, glycerin,  or  some  chemical  salt  such  as  calcium  chloride. 

For  four  winters  past  I  have  successfully  employed  commercial 
glucose  with  unquestioned  efficacy  and  with  no  detrimental  results 
whatever.  The  ordinary  confectioners'  white  glucose  is  preferred, 
although  I  have  on  one  occasion  employed  the  glucose  sold  for  table 
use. 

The  amount  necessary  is  between  15  and  20  per  cent,  or  about  a 
pint  and  a  half  of  glucose  to  a  gallon  of  water.  The  glucose  may  be 
mixed  with  enough  warm  water  to  completely  dissolve  it  and  then 
added  to  the  remainder  of  the  water  in  the  radiator.  No  further 
addition  or  attention  is  necessary  except  to  replace  the  water  lost 
by  evaporation.  When  warm  weather  arrives  the  radiator  should 
be  emptied,  rinsed  out  and  filled  up  with  plain  water. 
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In  addition  to  using  the  mixture  practically  for  four  years  with 
satisfactory  results  I  also  performed  some  experiments  to  determine 
the  congealing  j^oint  of  such  a  mixture.  I  found  that  it  begins  to 
get  slushy  at  about  io°  above  zero  F.,  but  that  it  does  not  actually 
freeze  and  harden  even  at  6°  below  zero  F. 

Glucose  does  not  corrode  nor  affect  metals ;  in  fact,  it  prevents 
such  action  by  virtue  of  its  chemical  reducing  properties.  It  seems 
to  have  no  effect  upon  rubber  in  the  dilution  used;  at  least,  I  have 
never  had  to  replace  my  rubber  hose  connections.  There  are  no  ob- 
jections to  glucose  at  all  that  I  have  found  and  its  inexpensiveness 
and  the  freedom  from  the  annoyance  of  constantly  having  to  re- 
place a  volatile  solvent  such  as  alcohol,  are  unquestioned  advantages. 
Department  of  Theoretical  Pharmacy,  Philadel- 
phia College  of  Pharmacy  and  Science. 


A  REPORT  ON  THE  ZAAIIA  STARCH  SITUATION.* 
By  Joseph  F.  Clevenger. 

One  region  in  Florida  where  the  Zamia  plant,  Zamia  jloridana 
DC,  grows  was  visited,  and  a  number  of  the  plants  were  dug  up 
and  examined.  In  addition,  the  only  mill  manufacturing  starcn 
from  the  plant  was  visited.  The  following  information  was  col- 
lected : 

Description  of  Plant. — Zamia  is  a  small  dioecious  plant,  with  a 
crown  of  leaves  producing  on  different  individuals  pistillate  (PI. 
I,  A)  and  staminate  (PI.  I,  B)  strobili  (cones).  This  is  ciiaracter- 
istic  of  the  Cycadaceae  to  which  family  the  plant  belongs.  The 
seeds  (PI.  I,  D),  which  are  developed  in  the  pistillate  strobili,  are 
somewhat  oval,  measuring  approximately  one-half  inch  in  length. 
The  cross  section  shows  a  triangular  outline,  a  relatively  thin,  hard 
seed  coat,  and  a  starchy  endosperm.  When  the  seeds  are  mature 
the  pistillate  strobili  disintegrate  and  the  seeds  may  frequently  be 
observed  in  large  numbers  near  the  base  of  the  crown  of  leaves. 
The  plant  has  an  enlarged  tuberous-like  stem  (rhizome)  which 
grows  below  the  level  of  the  ground.  This  habit  of  the  j^lant 
enables  it  to  withstand  the  frequent  fires  to  wliich  the  region  where 

*  Presented  at  the  Sixty-ninth  Annual  Meeting  of  the  American  Pharma- 
ceutical Association,  New  Orleans,  La.,  September  6-11,  1921, 
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PLATE  1— ZAMIA  FLORIDANA  DC. 

A.  Female  plant  showing  tuBerous-like  rhizomes,  crown  of  leaves  and  a  pistilate 

strobilus  (cone).    Approximately  X  '/i- 

B.  Plant  showing  staminate  strobili  (cones).    Approximately  X  %. 

C.  Plant  showing  root  tubercles.  N.    Approximately  X  l4- 

D.  Seed.     Approximately  natural   size. 

E.  Starch  grains.     Approximately  X  140. 
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it  grows  i,s  sul)jected.  It  is  of  interest  that  numerous  root  tuber- 
cles, presumably  collecting  nitrogen  from  the  atmosphere,  as  do 
the  nodules  of  the  Leguminoseas,  occur  on  the  roots  of  this  plant. ^ 
(See  PI.  I,  Cn.)  These  tuberous-like  stems  contain  large  amounts 
of   starch. 

The  starch  grains  (PI.  I,  E)  are  simple,  with  the  exception  of 
a  few  compound  grains  of  few  components.  The  single  grains  are 
spherical  ovoid  and  dome-shaped,  and  vary  in  size  from  6  to  40 
microns  in  the  longer  axis.  The  majoritv  of  them  vary  from  16 
to  32  microns  in  the  longer  axis. 

Analysis  of  Rhi::onic. — The  following  analysis  of  the  plant  on 
an  air-dried  basis,  made  in  the  Cattle  Food  and  Grain  Investigation 
Laboratory,  ]\Iiscellaneous  Division,  Bureau  of  Chemistry,  may  be 
of  interest : 

Moisture    7-73% 

Ash    5-01% 

Ether  extract    0.63% 

Protein   (N  x  6.25)    6.17% 

Crude   fiber     9-23% 

Nitrogen-free    extraction    71.23% 

100.00% 

Starch    (diastase  method)    37-75% 

Ash  insoluble  in  10%  HCl 0.90% 

Of  further  interest  in  this  connection  is  the  report  by  Gifford  - 
that  water  which  has  been  used  in  washing  the  starch,  when  drunk 
by  animals,  produces  slow  poisoning.  The  character  of  this  poison 
is  not  known. 

Crozving  Region  of  the  Phrnt  in  Florida. — ;The  region  where  the 
])lant  is  collected  for  manufacturing  purposes  is  restricted  to  a  lim- 
ited area  in  the  vicinity  of  ^liami,  Morida,  although  it  grows  in  the 
pine  lands  throughout  the  southern  i)arl  of  the  state. ^     This  area 

^  Karl  F.  Kellerman,  "Xitrogen-gathering  Plants."  U .  S.  Dcpartmott  of 
Agriculture  Yearbooli,  1910,  pp.  213-218. 

'John  Gifford,  "The  Everglades  and  Southern  Florida,"  2d  Ed.,  1912,  p. 
173- 

'Winifred  Kimball,  "Reminiscences  of  .\lvan  W'cntworth  Chapman." 
/.  New  Yorii  Botanical  Garden,  22,  13,  1921. 
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does  not  extend  a])i)recial)ly  sonth  of  Miami  and  nut  nuich  north 
of  Dania,  nor  in  the  regions  which  are  subject  to  overflow.  The 
total  area  in  which  tliis  form  grows  may  be  roughly  estimated  to 
cover  about  150  square  miles.  The  area,  however,  in  which  the 
plant  may  be  profitably  collected  is  rapidly  diminishing  on  account 
of  the  rapid  growth  of  the  city  of  Miami  and  its  suburbs.  The 
occurrence  of  a  closely  related  form  farther  north  in  the  central  part 
of  the  state  is  reported,  but  it  does  not  appear  to  be  used  as  a  source 
of  starch. 

Cultivation  of  the  Plant. — Zamia  has  not  been  cultivated  on  a 
commercial  scale.  Attempts  made  in  California  to  grow  this  plant 
from  the  seed  were  apparently  unsuccessful,  possibly  due  to  the  ab- 
sence in  the  soil  of  the  organisms  forming  the  tubercles. 

Supply  of  Rhizomes. — The  manufacturer  depends  for  his  sup- 
ply chiefly  upon  collections  by  the  local  residents,  who  are  employed 
to  dig  up  these  rhizomes.  It  is  stated  that  the  same  region  may  be 
profitably  worked  over  once  each  five  years. 

Preparation  of  the  Starch. — The  method  used  in  preparing  this 
starch  is  similar  to  that  used  for  other  starches.  The  undried 
rhizome,  wdien  ground  and  mixed  with  water,  is  passed  over  a  fine 
screen  to  separate  the  main  portion  of  the  vegetable  tissues  from 
the  starch.  The  product  is  then  nni  into  settling  tanks,  where  a 
further  separation  is  obtained.  After  the  starch  has  settled  it  is 
drawn  ofif  and  dried.  The  whole  operation  requires  approximately 
three  days. 

Use  of  the  Starch. — The  starch  fPl.  I,  E)  is  used  by  natives 
as  a  food,  and,  in  limited  amounts  in  making  crackers,  biscuits, 
and  other  food  products  requiring  starch. 

Present  Status  of  the  Industry. — While  the  mill  under  normal 
conditions  is  reported  to  have  a  capacity  of  about  24,000  pounds 
per  week,  or  about  750,000  pounds  per  year,  it  has  been  idle  since 
September,  1920.*  It  is  uncertain  when  this  mill  will  be  in  opera- 
tion again.     The  manager  contemplates,   when   circumstances  per- 

*Mill  visited  on  January  15,  1921. 
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mit,  to  manufacture  starch  from  Zamia  rhizomes  and  also  to  ship 
Maranta  roots  from  the  West  Indies  with  the  idea  of  preparing 
starch  from  them. 

Analytical  data,  such  as  the  tincture  power  of  different  re- 
agents, optical  properties,  and  temperature  of  gelatinization,  deter- 
mined by  Reichert  *  for  both  Maranta  and  Zamia  starch,  have  been 
partly  checked  by  the  writer.  Although  useful  as  a  means  for  dif- 
ferentiation, these  data  have  little  or  no  value  as  a  means  to  deter- 
mine the  relative  value  of  the  starches.  The  author  has  been  unable 
to  find  any  definite  information  regarding  the  value  of  Zamia 
starch  as  compared  with  other  starches.  It  is  claimed  by  the  manu- 
facturer, as  indicated  on  the  label  of  the  carton  of  his  package 
product,  that  "you  do  not  get  that  starchy  taste  by  using  Florida 
Arrowroot." 

Dcsignaiion  of  the  Product. — Zamia  starch  has  been  marketed 
under  the  designation  "Florida  x\rrowroot."  True  arrowroot 
starch  is  obtained  from  ]\Iaranta  root.  This  double  use  of  the  term 
arrowroot  has  led  to  confusion  in  the  trade,  w^hich  will  become 
greater  if  Maranta  starch  is  manufactured  in  Florida,  as  now  seems 
possible.  It  is  of  interest  that  Maranta  arundinacca.  the  ])lant 
yielding  the  product  generally  referred  to  as  arrowroot  starch,  is 
cultivated  to  a  limited  extent  in  some  localities  in  southern  Florida. 

The  names  "Koonti,"  "Coontie,"  or  "Comptie,'"  used  by  the 
Seminoles,  refer  not  only  to  the  Zamia  plant  and  its  i)roducts,  but 
have  the  general  significance  of  the  word  "bread,"  "grits,"  or 
"grub."  ^  Since  differences  in  the  spelling  as  well  as  in  the  pro- 
nunciation of  these  terms  also  occur,  it  is  evident  that  none  of  them 
would  be  a  well  chosen  name.  The  names  "Florida  arrowroot 
starch"  or  "Florida  arrowroot  flour"  should  not  be  used  for  the 
reasons  already  given.  The  designation  "flour"  is  distinctly  objec- 
tionable, since  during  the  process  of  manufacture  tissue  elements 
are  practically  eliminated. 

In  conclusion,  the  specific  name  Zamia  starch  should  be  applied 
only  to  the  product  obtained  from  Zamia  plants. 


•  E.  T.  Reichert,  "Diflfercntiation  and  Specificity  of  Starches  in  Rehition 
to  Genera,  etc."  1913. 

''Clay  MacCauley,  "Seminole  Indians  of  Florida."  Fifth  Annual  Report 
Bureau  of  Ethnology,  1883-1884,  p.  513.    GifTord  (loc.  cit..).  p.  170. 
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Notk:  After  completion  of  the  nianuscrii)t,  an  article  by  J.  K. 
Small  appeared  in  the  Journal  of  the  Nciv  York  Botanical  Garden, 
Vol.  22,  pages  121  to  137,  1921.  It  is  entitled  "Seminole  liread. — 
The  conti ;  a  History  of  the  Genus  Zamia  in  Florida."  The  reader 
will  find  here  interesting  additional  information  on  the  subject  of 
Zamia  and  its  products. 

Ph.armacogxosy  Lauoratory. 
Bureau  of  Chemistry. 

U.  S.  Dept.  Agricultlkk. 


the  tenth  remsion  of  the  unried  states 
phar:\iacopceia.* 

By  E.  Fum.ertox  Cook,  Chairman. 

I  am  indebted  to  the  officers  of  this  representative  associa- 
tion of  pharmacists  for  the  opportunity  to  present  a  review  of 
the  current  Pharmacopoeial  revision,  well  knowing  that  to  speak- 
before  the  New  York  branch  means  to  secure  a  national 
audience. 

I  also  welcome  the  opportunity  at  this  time  to  obtain  the  re- 
action when  important  decisions  of  the  committee  are  made  public. 

The  PharmacopaMa  is  not  established  to  further  the  in- 
terest of  any  individual  or  group,  but  to  do  its  part  to  maintain 
the  public  health  through  the  activities  of  the  medical  and 
pharmaceutical  professions.  Its  standards  should  receive  the 
approval  of  enlightened  public  opinion  when  expressed  bv  those 
qualified  to  judge. 

Therefore  a  public  forum,  where  there  are  gathered  those 
who  are  struggling  against  disease,  is  a  fitting  place  to  announce 
and  discuss  proposed  scope  and  standards. 

There  are  of  necessity  limitations  to  the  publicity  concern- 
ing committee  work,  since  it  would  be  manifestly  unfair  to 
predict  the  decision  on  questions  which  are  yet  under  discussion 
but,  where  conclusions  have  been  reached,  the  policy  of  the 
revision  calls  for  public  announcement  and  comment. 

*Read  before  the  New  York  Branch  of  the  .\mcrican  Pharmaceutical 
Association,  November,  1921. 
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Organization. — The  organization  of  the  committee  is  so  well 
known  through  various  articles  published  in  recent  years,  that  little 
need  be  said  of  this. 

The  General  Committee,  made  up  of  all  regularly  elected 
members,  is  the  group  by  which  questions  of  policy  and  general 
principles  are  discussed  and  decided.  For  the  detailed,  scientific 
study  and  revision  of  texts  the  Suh-committee  Groups  have 
been  organized  and  here  the  specialists  have  full  opportunity  to 
use  their  training  and  experience  that  the  new  text  may  express 
the  last  scientific  fact  and  the  accepted  standards  and  tests. 

A  new  feature  of  the  Tenth  Revision  has  been  the  addition 
of  aiixiliarx  members  to  sub-committees  in  an  advisory  capacity. 
The  Committee  of  Revision  and  Board  of  Trustees  approved  a 
recommendation  that  sub-committee  chairmen  be  permitted  to 
nominate  auxiliary  members  for  their  sub-committees,  the  nom- 
inations to  be  subject  to  the  approval  of  the  General  Committee 
and  Board.  It  was  pointed  out  that  in  this  way  the  active  help 
of  many  specialists  through  experimentation  and  comment  would 
be  secured  for  the  revision  and  also  new  pharmacopoeial  workers 
developed,  but  it  has  always  been  definitely  understood  and 
accepted  by  all  proposed  auxiliary  members  that  the  voting- 
power  remains  exclusively  under  the  control  of  the  regular 
committee  members. 

More  than  seventy  auxiliary  members  have  been  nominated 
and  approved  and  many  are  rendering  valuable  assistance  on  sub- 
committees. 

The  chairmen  of  the  fifteen  sub-committees  constitute  the 
Executive  Committee.  This  committee  is  made  directly  respon- 
sible in  the  by-laws  for  the  revision,  but  their  greatest  activity- 
is  as  individual  chairmen  of  the  special  groups  constituting  their 
sub-committee. 

The  Executive  Committee,  however,  is  called  upon  to  decide 
questions  of  a  scientific  character  and  aid  by  discussion  and 
suggestion  in  the  preparation  of  texts. 

To  facilitate  the  filing  of  communications  in  the  various 
groups  the  "Circulars"  of  the  General  Committee  are  mimeo- 
graphed on  white  paper,  the  letters  for  the  Executive  Committee 
on  yellow  paper,  and  all  sub-committee  "Bulletins"  on  blue 
paper.  All  paper  is  punched  for  insertion  in  binders,  and  indi- 
vidual binders  supplied  for  each  set.     Whenever  a  voting  sheet 
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is  issued,  or  a  aimnniiiicatiou  to  be  returned,  it  is  issued  in 
duplicate  and  on  salmon-colored  paper  and  accompanied  by  a 
stamped,  addressed  return  envelope. 

This  has  proven  gratifyingly  effective  in  securing-  votes  and 
other  responses  from  the  committee,  and  usually  more  than  80 
per  cent,  of  tiic  members  respond  within  the  time  limit. 

Co-opcraiion.- — The  current  revision  has  been  receiving  co- 
operation of  the  most  valuable  character  from  every  affiliated 
interest.  ]\Iedical  associations  and  individual  physicians  have 
responded  to  requests  to  help  in  the  settlement  of  the  thera- 
peutic questions,  the  several"  departments  of  the  Government, 
whenever  called  upon,  have  responded  promptly  and  the  Bureau 
of  Chemistry  have  organized  a  committee  of  experts  within  the 
Bureau  to  study  and  help  every  department  of  the  revision. 
Many  valuable  suggestions  come  from  the  papers  presented  at 
the  meetings  of  the  A.  Ph.  A.,  American  Drug  Manufacturing 
Association,  Association  of  Official  Agricultural  Chemists  and 
various  State  and  other  drug  associations.  Individual  phar- 
maceutical manufacturers  and  colleges  of  pharmacy  have  also 
been  aiding  the  revision  and  a  special  service  rendered  by  col- 
leges of  pharmacy  has  been  the  abstracting  of  texts  from  foreign 
pharmacopoeias  for  the  use  of  sub-committee  chairmen. 

Scope. — Early  in  the  revision  it  was  agreed  that  the  decision 
concerning  admissions  and  deletions  for  the  Tenth  Revision 
would  be  placed  in  the  hands  of  the  Sub-committee  on  Scope. 
This  is  a  representative  committee  of  physicians  and  phar- 
macists, and  it  has  earnestly  endeavored  to  advance  the  true 
value  of  the  Pharmacopoeia  by  restricting  admissions  to  remedial 
agents  which  possess  undisputed  therapeutic  value  or  are  phar- 
maceutic necessities.  The  labors  of  this  sub-committee  are  not 
3'et  completed  and  their  decisions  are  subject  to  reconsideration 
by  a  special  committee,  but  work  has  advanced  far  enough  for 
a  public  announcement  to  be  of  interest.  A  number  of  titles, 
about  two  hundred,  including  chiefly  galenical  preparations 
which  were  left  until  last,  have  not  yet  been  reported  upon  to 
the  General  Committee,  but  are  all  under  discussion  in  the  sub- 
committee. Four  hundred  and  seventy-five  (475)  articles,  for- 
merlv  ofticial,  have  definitelv  been  admitted  to  the  U.  S.  P.  X. 
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The  following  new  articles, 
been  recommended  for  the  U.  S. 
several  in  the  list  may  not  be  fi 
or  other  complications : 

Acetyl-Salicylic  Acid 
Acetyl-Tannin   ( Tannigen ) 
Carbromal 
Adrenalin 

Solution  of  Adrenalin  Chloride 
Albumen  Tannate 
Argyrol 
Arsphenamine 
Neo-arsphenamine 
Barbital 

Barbital-Sodium 
Barium  Sulphate 
Benzyl  Benzoate 
A  20%   preparation  of  Benzyl 
Benzoate 


twenty-seven   in  number,  have 

P.  X.,  it  being  understood  that 

nally  admitted  l)ecause  of  legal 

Dichloramine-T 
Phenobarbital 
Oleum  Chaulmoograe 
Procaine  Hydrochloride 
Protargol 

Sodium  Diphosphate 
•    (NaHoP04) 

Dextrose    (Chemically  pure) 
Anesthesin 
Dakin's  Solution 
Chloramine-T 
Sajodin  or  similar  type 
Pyramidon 

Chlorinated    Paraffin    (for   Di- 
chloramine-T) 


Referring  to  trade-marked  or  patented  chemicals  proposed 
for  admission,  it  is  gratifying  to  announce  that  the  Winthrop 
Chemical  Company,  Incorporated,  which  controls  several;  of 
these,  have  assured  the  chairman  that  they  should  be  pleased 
at  their  inclusion  in  the  Pharmacopoeia,  under  appropriate 
conditions. 

The  conditions  suggested  are  the  use  of  descriptive  chem- 
ical names,  omitting  the  trade-marked  titles. 

For  instance,  "Luminal,"  if  admitted,  might  be  called 
"Phenobarbital"  with  the  synonym  "Phenylethylmanolylurea."  The 
title  of  "Adalin"  might  be  "Carbromal"  and  the  synonym  "Brom- 
diethyl-acetylcarbamide,"  and  for  "A'eronal,"  the  title  "Barbital," 
with  the  synonym  "Diethylbarbituric  Acid."  The  descriptive  titles 
"Phenobarbital/'  "Carbromal"  and  "Barbital"  were  all  dedicated  to 
the  public  use  during  the  war  and  might  properly  find  their  place  in 
the  Pharmacopoeia. 

Where  this  policy  is  followed,  the  owners  of  trade-marks 
w^ould  use  them  as  an  indication  of  their  special  brand,  and  thus 
retain   valuable   rights,   while   other   manufacturers   w'ho   secure 
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licenses  io  make  the  product  would  likely  adopt  a  si)ecial  name, 
but  would  also  use  the  I'harniacopceial  title.  This  polic}-,  where 
accepted  by  chemical  tirms.  is  much  broader  and  more  liberal 
than  that  usually  taken  and  will  no  doubt  be  heartily  apprcn'ed 
by  the  medical  and  pharmaceutical  professions. 

The  chemical  foundation  now  controlling  the  licenses  for  a 
number  of  the  manufacturing'  processes  seized  during  the  war, 
under  the  F-nemy  Trade  Division  of  the  Federal  Trade  Com- 
mission, has  also  expressed  the  o})inion  that  there  was  no  objec- 
tion to  tilt'  use  in  the  Pharmacopoeia  of  such  titles  as  Arsphena- 
mine  and  Neo-arsphenamine ;  also  i^arbital,  Procaine  and 
Cincho])hen. 

It  will  probably  be  desirable  to  include  in  the  U.  S.  P.  intro- 
ductory notices  a  statement  to  the  effect  that  since  existing 
patents  are  involved  in  the  manufacture  of  certain  official  prod- 
ucts (listing  these)  a  license  from  the  owner  of  the  patent  is 
required  for  their  manufacture. 

The  Sub-committee  on  Scope  recommends  that  the  follow- 
ing articles  official  in  the  U.  S.  P.  IX.  be  not  admitted  to  the  U.  S. 
P.  A'.  ■ 


Acidum  Gallicum 
Acidum  Hydrobromicum 

Dilutuni 
Acidum   Ilydrocyanicum 

Dilutum 
Acidum  Hypophosphorosum 

Dilutum 

Acidum  Nitrohydrochloricum   Bromoformum 
Acidum  Nitrohydrochloricum   Caffeina  Citrata 


Argenti  Oxidum 

Arnica 

Aspidosperma 

Auri  et  Sodii  Chloridum. 

Bismuthi  Betanaphtholas 

l^>ismuthi  et  Ammonii  Citras 

Bismuthi  Subsalicvlas 


Dilutum 
Aethylis  Carbamas 
Alumini   llydroxidum 
Ammonii  lodidum 
Ammonii  Salicylas 
Ammonii  Valeras 
Amygdala  Dulcis 
Anisum 
Acjua  Rosae 
Aqua  Aurantii   Florum 


Caffeina  Citrata  Effervescens 

Calcii  Glycerophosphas 

Calcii  Ilypophosphis 

Calcii  Sulphidum   Crudum 

Camphora   ]\Ionobromata 

Cerii  Oxalas 

Chondrus 

Cimificuga 

Cinchoninse  Sulphas 

Copaiba 
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Coriandi'um 
Diacetylmorphina 
Diacetylmorphinse  Hydro- 

chloridum 
Diastasiim 

Ferri  et  Quininse  Citras 
Fluidextractum     Sarsaparillse 

Compositum 
Foeniculum 
Frangula 
Giiaiacum 
Guarana 
Humulus 

Hydrargyri  Oxidum  Rubrum 
Hydrastina 
Hydrastininre   Hydrochlori- 

dum 
Lactucarium 
Liquor  Sodii  Arsenatis 
Lithii  Bromidum 
Lithii  Carbonas 
Lithii  Citras 
Maltum 
AIang"ani    Dioxidum    Praecipi- 

tatum 
Matricaria 
Mezereum 
IMorphma 
!Moschus 

Oleoresina  Petroselini 
Oleoresina  Pinaris 
Oleoresina  Zingiberis 
Oleum  Cubebae 
Oleum   Pimentre 
Oleum  Thymi 
Petroselinum 
Phvsostigma 


Pilocarpus 

Piper 

Potasii  Hypophosphis 

Pyrethrum 

Quininse  Salicylas 

Sabal 

Sanguinaria 

Sarsaparilla 

Sassafras 

Sinapis  Alba 

Sodii  Arsenas 

Sodii  Arsenas  Exsiccatus 

Sodii  Glycerophosphas 

Sodii  Hypophosphis 

Sodii  Perboras 

Sodii  Phenolsulphonas 

Sparteinse  Sulphas 

Spigelia 

Staphisagria 

Strontii   Bromidum 

Strontii   lodidum 

Strychnina 

Sumbul 

Syrupus    Calcii    Lactophos- 

phatis 
Syrupus  Hypophosphitum 
Syrupus  Sarsaparillge  Compo- 

situs 
Taraxacum 
Triticum 
Uranii  Nitras 
Veratrina 

Viburnum    Pruni folium 
Xanthoxylum 

Zinci   Carbonas   Praecij^itatus 
Zinci  Phenolsulphonas 
Zinci  \'aleras 


Metric  Abbreviations. — The   Committee  of    Revision    adopted 
at  its  first  meeting  the  abbreviation   "cc"  to  replace  "mil''  for 


Am.  Jour    I'liann.  )         /(,//,    h'ci'isioil   of  tllC    U.  S.   I 'lluniKlCO pcvia  lOQ 

rcb.,  19JJ.  i  •'  ' 

liquid  metric  measure.  The  bureau  of  standards  would  prefer 
the  abbreviation  "ml"  but  object,  with  many  others,  to  "mil" 
and  prefer  the  adopted  abbreviation  "cc"  if  the  connnittec  will 
not  accept  "nd." 

The  spelliny^  "gram"  has  also  been  adopted  to  replace  the 
former  "gramme,"  but  the  old  abbreviation  "Gm."  had  been 
retained.  There  has  been  some  criticism  in  the  committee  of 
.the  evident  discrepancy  in  these  abbreviations,  the  "cc"  being 
neither  cai)italized  nor  written  with  a  period,  the  "Gm."  being 
both  capitalized  and  followed  by  a  period.  The  Bureau  of 
Standards  have  adopted  the  letter  "g"  without  period  or  capital- 
ization as  the  abbreviation  for  "gram,"  but  this  is  obviously 
unfit  for  Pharmacopoeial  use,  since  it  would  be  constantly  mis- 
understood to  mean  "grain,"  an  amount  representing  less  than 
one-fifteenth  as  much.  The  abbreviation  "gm."  is  equally  objec- 
tionable, because  of  its  possible  confusion  with  the  abbreviation 
"grn."  for  "grain,"  so  that  the  abbreviation  "Gm."  seems  alone 
acceptable  for  medical  and  pharmaceutical  use. 

Preparation  of  Manuscript. — As  the  revision  has  progressed, 
a  plan  has  developed  which  promises  excellent  results.  When 
the  sub-committee  has  completed  its  study  of  an  article  and 
submitted  it  through  the  General  Chairman  to  the  consideration 
of  the  Executive  Committee  and  the  new  comments  received 
have  been  given  the  necessary  study,  the  text  is  then  carefully 
edited.  This  new  text,  proposed  as  the  form  for  the  U.  S.  P.  is 
then  placed  before  the  General  Committee  in  duplicate,  one  set 
to  be  returned  within  two  weeks.  The  members  of  the  com- 
mittee are  requested  to  read  this  copy  with  the  same  degree  of 
care  heretofore  given  "galley  proof,"  considering  first  the  scien- 
tific facts  presented,  but  also  form,  English  construction,  punctu- 
ation, typographical  errors  or  any  other  feature  presented.  It  is 
believed  that  this  plan  w'ill  eliminate  most  of  the  corrections 
when  texts  are  placed  before  the  committee  in  type  and  thus 
reduce  the  time  and  expense  involved. 

About  fifty  organic  chemical  texts  have  been  placed  before 
the  committee  in  this  form  and  fifty  more  are  ready.  The  re- 
sponse has  been  most  gratifying,  about  forty  of  the  members 
having  returned  proofs,  many  ofifering  valuable  suggestions. 

The  next  stcj)  will  be  a  published  abstract  of  the  changes 
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proposed  in  text  which  have  reached  this  stage  of  revision  and 
only  when  texts  have  passed  through  this  complete  course  can 
the  final  manuscript  he  made  up. 

Date  of  appearance  for  the  next  U.  S.  P. — For  several 
decades  there  has  heen  strong  pressure  brought  upon  the  Chair- 
man of  the  Committee  of  Revision  to  fix  a  definite  date  for  the 
appearance  of  the  new  book.  After  the  very  successful  confer- 
ence of  the  committee  in  Philadelphia  last  July,  one  of  the  phar- 
maceutical journals  predicted  the  appearance  of  the  U.  S.  P.  X. 
in  late  1923. 

Those  who  have  had  experience  in  Pharmacopoeial  revision 
know  that  the  fixing  of  a  definite  date  for  its  appearance  is  a 
mistake.  First,  because,  if  ample  time  is  given  after  the  book 
appears  before  the  new  standards  are  enforced,  no  interest 
suffers  by  withholding  even  a  prediction  of  the  time  for  its  pub- 
lication, and,  secondly,  because  no  one  can  forsee  the  complica- 
tions and  dela}'s  Avhich  may  arise  where  so  large  a  committee 
is  working  on  a  voluntary  basis,  and  a  failure  to  meet  a  promise 
would  only  l)ring  criticism,  embarrassment  and  disappointment 
to  all. 

The  chairman  and  committee  ask  that  those  interested  in 
the  new  revision  accept  the  assurance  that  an  earnest  effort  is 
being  made  to  complete  the  new^  book  as  rapidly  as  is  consistent 
with  a  thorough  and  creditable  revision  and  that  the  proposed 
changes  when  published  will  of  themselves  be  a  fair  indication 
of  the  progress  of  revision.  Furthermore,  it  must  be  remem- 
bered that  the  printing  of  a  book  like  the  Pharmacopoeia,  with 
proof-reading  by  a  large  committee  alone,  requires  at  least  a 
year  for  its  completion. 


SOIL-REACTIOX  IX  RELATIOX  TO  PLAXT-GROWTH.* 

At  a  meeting  of  the  Philadelphia  Botanical  Club,  held  recently 
at  the  Academy  of  Xatural  Sciences,  Dr.  Edgar  T.  Wherry  of  the 
U.  S.  Bureau  of  Chemistry,  gave  an  exposition  of  his  researches  on 
the  relation  of  the  soil-reaction  to  the  growth  of  many  of  our  com- 

*.\bstract  of  an  address  by  Dr.  Edgar  T.  Wherry  at  a  meeting  of  the 
Philadelphia  l'>otanical  Cliih.  Reported  by  Henrv  Leffmann.  A.M.,  M.  D., 
Lecturer  on   Researcli.   T'hiladelphia   College   of   Pharmacy  and   Science. 
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nion  wild  ])lants.  coniprisinj^  l)rinoii);ill\-  the  herbaceous  Howcriuij' 
forms.  Tlic  subject  is  a  conii)arativc'ly  new  one  in  soil-chemistry, 
and  sugji^ests  the  ])ossil)ility  that  the  more  extensive  ])ursuit  of  it  may 
consign  to  the  scrap-heap  a  great  deal  of  the  data  gathered  during 
the  last  fifty  years. 

Soil-analysis  has  l)een  i)iu-sued  actively,  and  large  amounts  of 
money  have  been  exi)ended  in  its  ])r()ni()ti()n  in  many  nations.  The 
I  .  S.  l)ei)artment  of  Agriculture  has  published  many  volumes  of 
text  and  maps,  giving  results  of  such  work  in  different  i)arts  of  the 
country.  I"'xcept,  possil)ly.  pastoral  life,  agriculttn-e  is  the  oldest 
systematic  human  emi)loyment.  and  for  many  centuries  was  con- 
ducted upon  purely  empirical  methods,  mixed  with  not  a  little 
superstition.  Isolated  and  imperfect  experiments  were  made  from 
time  to  time  in  the  centuries  that  immediately  followed  the  re- 
vival of  learning,  but  the  practical  ignorance  of  the  composition  of  air, 
and  the  lack  of  correct  methods  of  analysis  of  soil  prevented  any 
valid  conclusions.  \  an  Helmont  weighed  and  planted  a  small  tree 
in  a  tub  after  having  weighed  the  earth  therein,  and  watered  the 
ground  regularly.  After  the  tree  had  grown  considerably,  he  w^eighed 
it  and  the  earth,  and  finding  that  the  latter  was  about  the  same  weight 
as  at  first,  while  the  tree  had  gained  a  great  deal,  inferred  that  the 
water  had  been  converted  into  plant  tissue.  He,  of  course,  over- 
looked the  carbon  taken  up  from  the  carbon  dioxide  of  the  atmos- 
phere. 

A  little  before  the  middle  of  the  last  century.  Justtis  Liebig 
presented,  by  rei[uest,  to  the  British  Association  for  the  Advance- 
ment of  Science  an  extensive  report  on  organic  chemistry  in  its  rela- 
tion to  agrictilture  and  physiology,  which  appeared  somewhat  later 
in  English  as  ''Agricultural  Chemistry.'"  In  this  he  discussed  the 
chemistry  of  the  assimilation  of  the  forms  of  plant  food,  and  devel- 
oped very  extensvely  the  general  principles  upon  which  the  study  of 
plant  nutrition  has  been  pursued.  He  disapproved  of  the  view 
that  the  emission  of  carbon  dioxide  by  plants  in  darkness  is  a  ])rocess 
of  respiration,  attended  by  a  corresponding  absorption  of  oxygen, 
and  his  attitude  in  this  respect  prevented  the  acceptance  of  such  a 
view  for  many  years. 

For  many  years  it  was  held  that  the  fundamental  condition  for 
nutrition  of  jilants  is  a  supply  of  carbon,  nitrogen,  potassium  and 
phosi)hnrus  in  such  combinations  as  can  be  easilv  absorbed  and  dif- 
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fused  through  the  plant  tissue.  The  carbon  can  be  derived  from  the 
carbon  dioxide  of  the  air,  the  nitrogen  can  be  obtained  most  satis- 
factorily from  ammonium  compounds  and  nitrates,  the  potassium 
and  phosphorus  from  the  natural  salts  of  those  elements.  Continued 
experimenting,  however,  showed  that  many  accessory  conditions 
were  influential,  and  the  list  of  ingredients  necessary  to  a  fertile  soil 
was  being  continually  expanded.  Bacteriology  came  into  the  ques- 
tion. The  soil  under  all  ordinary  conditions  is  very  rich  in  these 
organisms,  and  they  play  a  much  more  important  role  than  \fas  at 
first  supposed.  They  transform  both  organic  and  mineral  matter 
into  forms  more  assimilable  by  the  plants. 

Still  more  recently  a  new  view  of  soil  chemistry  has  come  to  the 
front,  to  the  study  of  which  several  observers  are  giving  much  atten- 
tion. This  is  based  on  the  ionization  of  the  soil  solutes,  that  is,  the 
substances  dissolved  in  the  water  with  which  the  soil  is  impregnated. 
It  has  been  clearly  established  that  the  degree  of  acidity  as  deter- 
mined by  titration  with  alkali  and  an'  indicator,  or  a  similar  titra- 
tion of  an  alkaline  solution  by  an  acid,  gives  but  limited  informa- 
tion as  to  the  actual  condition  of  the  liquid,  especially  as  to  its  re- 
actions with  living  organisms.  If  we  titrate  equal  volumes  of  two 
solutions,  one  containing  acetic  acid  in  the  ratio  of  60  parts  by 
weight  in  a  certain  volume,  and  the  other  63  parts  of  nitric  acid  in 
the  same  volume,  the  two  liquids  wnW  require  the  same  amount  of 
alkali,  but  the  actual  conditions  of  activity  of  two  acids  is  very  dif- 
ferent. In  dilute  solution,  the  whole  of  the  nitric  acid  will  be  ionized, 
that  is,  all  its  hydrogen  atoms  will  have  assumed  a  positive  charge, 
and  all  the  NO3  groups  a  negative  charge,  which  will  give  them  much 
higher  activity.  On  the  other  hand,  only  a  small  proportion  of  the 
acetic  acid  has  been  so  affected,  and  only  a  small  number  of  its 
C2H3O2  groups  are  in  full  activity.  Alkali  neutralizes  the  active 
groups,  but  as  fast  as  such  groups  are  removed,  other  acetic  acid 
molecules  ionize,  and  thus  the  supply  is  kept  up  until  complete  neu- 
trality is  affected.  \\'hen  acting  against  a  living  cell,  however,  no 
such  neutralization  takes  place,  so  that  the  specific  action  is  governed 
by  the  extent  of  ionization  of  the  acid  present,  or  if  the  reaction  is 
alkaline  by  the  degree  of  hydroxyl  ionization. 

The  general  subject  of  hydrogen-ion  concentration  has  been  ex- 
tensively investigated  of  late  years,  and  a  system  of  symbols  de- 
vised, which,  after  some  irregularity,  has  been  in  large  part,  as  far 
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as  .\merican  writers  are  concerned,  unified  as  pll.  To  this  sym- 
bol an  exponent  is  attached  representing  the  dej^ree  of  ionization  in 
definite  terms.  Dr.  Wherry  has  suggested  special  words  for  ap- 
proximating diliferent  degrees,  and  among  these  is  that  the  states  of 
very  small  acidity  and  alkalinity  shall  be  designated  as  "circum- 
neutral." 

The  investigations  have  been  carried  on  for  some  time,  among  a 
great  number  of  plants  and  in  very  different  regions.  In  his  address, 
Dr.  Wherry  showed  many  illustrations  of  plants  in  place,  and  gave 
the  facts  in  regard  to  the  reaction  of  their  soils.  The  determinations 
were  made  in  the  field.  Small  portions  of  the  soil  of  the  given  plant 
close  to  the  root  were  mixed  with  pure  water  and,  after  a  short  time 
had  been  allowed  for  the  soil  solution  to  mingle  with  the  water,  a 
clear  portion  of  it  was  tested  in  depressions  in  a  porcelain  plate  with 
the  series,  of  colors  now  available  for  the  purpose.  This  is  a  special 
series  of  complex  synthetic  indicators,  each  of  which  has  a  distinct 
color-change  for  a  given  degree  of  ionization.  This  method  is  very 
convenient,  and  likely  to  be  more  accurate  than  the  transportation  of 
portions  of  soil  to  the  laboratory. 

The  investigations  so  far  made  along  this  line  by  observers  in  dif- 
ferent parts  of  the  world  show  a  fair  degree  of  unanimity,  indicating 
that  each  species  of  plant  has  its  reaction  preference,  growing  to  best 
advantage  under  a  certain  condition  of  either  acidity  or  alkalinity. 
Incidental  points  of  much  value  in  practical  agriculture  are   fore- 
shadowed by  some  of  the  data  obtained.     Thus,  it  has  been  found 
that  the  potato  can  flourish  in  a  soil  which  has  a  reaction  that  is 
inimical  to  one  of  its  parasites,  so  that  by  maintaining  a  proper  con- 
dition the  plant  may  be  protected  from  disease.    Some  plants  show, 
however,  a  degree  of  indifference  to  the  soil  reaction,  growing  about 
equally    well    in    mild    conditions    of    both    alkalinity    and  acidity. 
Whether  this  difference  is  really  due  to  a  difference  in  specific  form, 
not  evident  in  the  general  appearance  of  the  plant,  is  yet  to  be  ascer- 
tained.    In  considering  this  subject,  we  must  not  overlook  the  fact 
that  ordinary  soil  is  not  merely  a  store  of  inorganic  food  which  the 
roots  of  the  plant  absorb,  but  a  collection  of  organisms  which  are 
sensitive  to  the  reactions  of  the  soil-solution.     Extended  experience 
has  shown  that  highly  acid  or  alkaline  soils  or  those  heavily  charged 
with  neutral  salts  will  interfere  with  many  plants.     The  distinction 
between  the  marine  and  fresh-water   flora   emphasizes   these    facts 
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very  strongly.  Farmers  have  long  known  the  injury  that  may  be 
done  by  the  too  liberal  use  of  acid  phosphate  as  a  fertilizer,  producing 
a  "sour''  soil.  In  general,  bacterial  organisms  thrive  best  in  a  medium 
alkaline  to  the  common  indicators,  and  most  catalysts  are  also  so 
atTected.  The  general  fertility  of  limestone  soils  has  been  known  to 
agriculturists  for  many  years. 

The  question  mav  be  asked  as  to  origin  of  the  acids  of  the  soil. 
So  far  as  unfertilized  soils  are  concerned,  the  acidity  in  most  cases  is 
due  to  the  decomposition  of  leaf  structures.  These  fall  on  the  ground 
dead,  become  the  prey  of  many  forms  of  simple  organisms,  and  their 
complex  proximate  principles  are  converted  into  acids  which  are  often 
collectively  described  as  the  humus  acids.  Carbonic  acid  is  also  a 
product  of  this  action  and  is  probably  present  in  notable  amount  in 
all  soils. 

The  subject  is  one  of  great  complexity,  the investigationsof  which 
are  yet  in  their  infancy.  Many  studies  will  have  to  be  made  over  a 
great  variety  of  plants  and  soils  before  positive  conclusions  can  be 
drawn.  Apart  from  the  mere  fact  that  a  given  plant  is  associated  with 
a  given  soil-reaction,  it  may  be  found  that  by  modifying  such  reaction 
within  moderate  limits,  the  character  of  the  growth  can  be  modified.  It 
may  be  possible,  therefore,  to  feed  plants  for  certain  products  just  as  it 
is  possible  to  feed  animals  for  specific  results.  Those  engaged  in  rais- 
ing drug-yielding  i)lants  may  discover  soil  conditions  that  will  increase 
the  production  of  the  jjarticular  ingredient  for  which  the  plant  is 
grown.  The  questions  are  purely  practical  in  their  present  as[)ect,  but 
the  physiologist  and  chemist  will  have  before  long  the  duty  of  search- 
ing out  the  exact  biologic  reactions  which  determine  the  preferences 
in  each  case.  Physical  chemistry  will  be  of  direct  importance;  the 
earlier  work  of  Graham,  Dutrochet  and  Pfefifer  will  find  wider  and 
wider  applications  in  both  theoretical  and  practical  agriculture,  but 
it  will  probably  be  a  long  time  before  the  questions  as  to  whether  the 
atom  is  a  mere  vortex  of  forces,  and  whether  time  is  the  fourth  di- 
mension, will  need  consideration  bv  the  bio-chemist. 
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RADIL'.M:  WHAT  IS  IT?    WHAT  1)()I-:S  IT?- 

]!y  Aktiur  W'.  Goodspekd, 
Professor  of  Pliysics.  Uiiizrrsity  of  Pennsylvania. 

Tlie  duty  lias  been  imposed  on  me  to  state  briefly,  something  of 
the  physical  pro])erties  of  radium;  what  is  it  and  what  does  it.  It 
is  the  element  which  was  discovered  by  Pierre  and  Mme.  Curie  more 
than  twenty  years  ago.  It  occurs  in  all  the  ores  which  contain  the 
well  known  element  uranium.  The  subject  is  so  broad  and  contains 
so  much  of  well  known  and  unknown  science,  that  I  wall  occupy  a 
few  moments  in  showing  two  or  three  demonstrations  of  radium  and 
the  material  which  comes  from  radium  just  as  it  itself  comes  from 
the  parent  substance  w^hich  produces  it.  Radium  seems  to  be  the 
key  to  inorganic  evolution.  Just  as  everything  organic  changes  with 
comparative  rapidity,  so  it  has  been  shown  by  a  study  of  radium 
and  some  other  inorganic  substances  that  they  too  are  constantly 
undergoing  a  change  and  that  the  radium  which  we  have  all  read 
about  and  which  we  are  always  learning  more  about,  was  originally 
a  part  of  the  inorganic  element  uranium.  In  the  changes  of  uranium 
down  through  various  substances  we  have  three  or  four  steps  before 
arriving  at  radium.  Uranium  is  the  most  massive  of  any  element 
we  have  and  perhaps  for  this  reason  it  is  more  likely  to  change 
spontaneously.  Radium  is  known  to  disintegrate  into  a  definite 
number  of  substances  and  this  is  accompanied  by  the  ejection  of 
several  kinds  of  so-called  rays,  known  as  alpha,  beta  and  gamma 
rays.  The  alpha  rays  are  material  particles  atomic  in  size  carrying 
a  positive  electric  charge.  After  losing  this  charge  these  particles 
are  helium  atoms.  The  beta  rays  are  particles  subatomic  in  size  and 
are  atoms  of  negative  electricity,  i.  c,  electrons.  The  gamma  rays 
are  like  light  rays  of  exceedingly  short  wave  length.  They  are 
similar  to  very  short  X-rays.  The  radioactive  process  is  an  atomic 
explosion,  the  particles  being  emitted  with  great  speed  from  Vk,  to 
^10  that  of  light.  This  implies  a  vast  store-house  of  intra-atomic 
energy.  A  gamma  ray  starts  as  an  ether  pulse  at  the  instant  an 
electron  is  emitted,  just  as  an  X-ray  starts  when  an  electron  is  sud- 
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denly  stopped.  Starting  and  stopping  is  just  the  same  kind  of  an 
act,  one  being  the  negative  of  the  other. 

1  have  here  a  small  piece  of  uranium  ore  known  as  carnotite 
which  is  the  chief  source  of  radium  in  this  country.  As  it  con- 
tains, however,  only  about  2  per  cent,  of  uranium  the  radium  con- 
tent is  only  about  five  milligrams  per  ton  of  the  ore.  It  is  readily 
seen  why  radium  is  so  expensive  to  obtain;  there  is  very  little  of  it 
and  the  labor  necessary  to  get  it  is  very  great.  The  material  that 
]\Ime.  Curie  worked  with  in  her  early  experiments  in  1898  was  the 
residue  of  some  of  the  Austrian  uranium  mines  after  the  uranium 
had  been  extracted  from  the  ore.  Becquerel  had  discovered  in  1896 
the  remarkable  property  of  uranium  known  as  radioactivity  and  this 
suggested  to  the  Curies  the  probable  existence  of  other  substances  in 
uranium  ore.  Thus  Alme.  Curie  with  her  husband  came  to  find  ra- 
dium a  far  more  active  substance  than  uranium.  At  once  other 
chemists  in  Europe  separated  small  quantities  of  radium  and  I  have 
the  privilege  of  showing  you  the  first  samples  of  radium  to  be  seen 
in  this  country.  This  was  in  1899.  My  predecessor  at  the  Univer- 
sity, Professor  G.  F.  Barker,  was  in  Europe  at  the  time  and  secured 
these  from  the  de  Haen  Laboratory  in  Hanover.  The  percentage 
of  radium  content  in  these  samples  is  obviously  very  small  but  note 
that  the  material  cost  but  $2  per  gram  w^hile  the  single  gram  recently 
acquired  by  Mme.  Curie  cost  our  ladies  of  America  about  $100,000. 
Please  notice  the  blue  color  of  the  bottles  which  has  been  produced 
by  the  rays.  Also  a  very  faint  luminosity  can  be  detected  in  the 
dark.  This  is  interesting  as  many  substances  acquire  this  property 
while  radium  rays  impinge  upon  them.  One  of  my  associates  at  the 
University,  Dr.  Kabakjian,  after  at  least  two  years  of  efifort  has 
worked  out  a  very  efficient  method  for  extracting  radium  from  low 
grade  carnotite  and  his  process  is  being  used  at  the  Radium  Chemi- 
cal Works  at  Lansdowne  near  this  city  and  1  am  indebted  to  Mr.  W. 
L.  Cummings,  the  proprietor  of  that  plant,  for  the  loan  of  several 
thousand  dollars  worth  of  radium  for  experiment  here.  This  morn- 
ing Dr.  Kabakjian  very  kindly  prepared  for  me  this  cylindrical 
glass  tube  thinly  coated  within  with  zinc  sulphide. 

The  first  disintegration  product  from  radium  is  a  gas  which  is 
itself  many  fold  more  active  than  radium.  An  atom  of  this  gas  is 
formed  by  the  expulsion  of  an  alpha  particle  from  an  atom  of  radi- 
um and  the  gas  is  called  radium  emanation  or  niton.     It  is  thought 
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that  these  atomic  reductions  go  on  till  ruially  a  lead  atom  results. 
If  there  is  further  change  it  is  so  slow  as  to  escape  detection. 

Within  the  tube  referred  to  and  which  I  hold  in  my  hand  a 
very  minute  quantity  of  the  gas  niton  has  been  placed.  Within  the 
Dewar  flask  there  is  Hquefied  air  which  is  exceedingly  cold  having  a 
temperature  of  190°  C.  If  I  dip  the  tube  part  way  in  the  liquid  air 
the  niton  within  will  be  precipitated  as  a  solid  upon  the  zinc  sul- 
phide because  of  the  cold  and  the  salt  will  at  once  become  quite 
luminous  over  the  surface  inimersed  due  to  the  impacts  of  the  ejected 
alpha  and  beta  particles  and  the  gamma  rays.  This  process  will 
quickly  proceed  till  most  of  the  niton  is  condensed  and  the  lower  part 
of  the  tube  is  very  bright.  These  particles  are  emitted  with  the 
tremendous  speed  of  20,000  miles  per  second  and  more.  We  may 
thus  picture  to  ourselves  a  possible  mechanism  through  which 
radium  produces  a  therapeutic  effect  either  for  good  or  ill.  These 
particles  are  very,  very  fast  moving  bullets  which  may  destroy  or- 
ganisms when  they  hit. 

But  I  must  hasten  to  another  experiment  which  Dr.  Kabakjian 
has  prepared  for  us,  and  which  illustrates  a  result  from  his  own  re- 
searches in  radioactivity.  He  has  named  the  phenomenon  thenno- 
radio-luminescence.  Here  is  a  tube  which  contains  25  millgrams  of 
radium  bromide  of  rather  high  grade.  It  was  heated  some  hours  ago 
and  under  the  bombardment  of  its  own  rays  it  is  perhaps  the 
brightest  specimen  of  radium  any  of  you  have  ever  seen.  The  energ\- 
transformations  in  this  experiment  seem  to  be  in  a  reverse  order 
from  those  in  the  well  known  phenomenon  of  thermo-luminescence 
in  which  the  specimen  is  first  subjected  to  the  action  of  rays  and  then 
heated. 

Since  radioactive  substances  are  constantly  ejecting  particles 
and  radiation,  the  inference  is  that  the  energy  used  is  within  the 
atom  and  thus  we  have  discovered  a  vast  store-house  of  intra- 
atomic  energy  which  in  the  case  of  each  atom  can  be  calculated 
though  it  cannot  now  be  controlled.  For  example  if  it  were  pos- 
sible to  extract  and  use  at  will  the  total  intra-atomic  energy  of  the 
gram  of  radium  Mme.  Curie  has  recently  received  it  would  be 
sufificient  to  transport  her  with  her  two  daughters  in  an  automobile 
from  here  to  her  birthplace  in  Warsaw  if  we  only  had  a  good 
bridge  over  the  Atlantic. 
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THE  LEECH  AS  A  REMEDIAL  AGENT. 

Usefulness  of  These  Little  Fresh  Water  Annelids  Still  Per- 
SLSTS  Despite  Advances  in  Therapeutic  Science  Since  the 
Ancients  First  Described  and  ]\Iade  Use  of  Them. 

(Reprinted  from  The  Pharmaceutical  Era.) 

Although  the  leech  is  not  given  a  place  in  the  United  States 
Pharmacopoeia,  it  is  nevertheless  an  important  remedial  agent.  In- 
deed, it  is  douhtful  if  any  agent  or  drug  of  animal  origin  has  ever 
been  more  prominently  brought  under  notice  than  the  leech,  both  on 
account  of  its  use  in  medicine  from  a  very  early  period,  and  on  ac- 
count of  its  fitness  for  anatomical  and  other  investigations  relating  to 
the  study  of  the  animal  organism.  The  leech  has  formed  the  subject 
of  treatises,  inaugural,  historical  and  structural,  the  number  devoted 
to  it  being  very  considerable. 

KNOWN  TO  ANCIENTS. 

From  the  historical  side  the  ancients  seem  to  have  been  well 
acquainted  with  leeches,  but  it  is  doubtful  if  they  knew  much  about 
their  use  as  a  remedial  agent.  In  Greek  medicine,  apparently,  leeches 
Avere  not  known  until  a  comparatively  late  date,  the  first  mention  of 
them  being  ascribed  by  some  writers  to  Themison  of  Laodicea,  who  is 
said  to  have  i)racticed  in  Rome  about  50  B.  C.  Besides  being  the  first 
known  physician  to  make  use  of  leeches  for  remedial  purposes. 
Themison  is  also  credited  by  W'ootton  ("Chronicles  of  Pharmacy") 
with  being  the  first  to  use  the  famous  Pulvis  Aloe  at  Canellse  or 
Hiera  Picra,  "a  remedy  which  can  be  bought  in  any  drug  store  in 
Europe  or  America  today,  just  as  it  could  in  Damascus,  a  thou- 
sand, or  in  Rome  and  Alexandria,  two  thousand  years  ago." 

During  the  middle  ages  practically  all  of  the  Latin  and  Arabian 
medical  writers  described  the  uses  of  leeches,  as  well  as  the  methods  of 
keeping  and  applying  them,  and,  furthermore,  of  meeting  casualties 
which  might  occur  from  their  employment.  In  early  Roman  litera- 
ture Horace  seems  to  have  been  well  accjuainted  with  the  tenacity  or 
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"sticking  propensity  "  of  tlic  leech,  for  he  nianifesily  makes  use  of  lliis 
proclivity  as  an  example  of  perseverance.  Thus,  in  his  observation, 
"no»  missura  ciitcin  nisi  plena  crnoris  liirudo,"  wliich  literally  trans- 
lated means  that  "a  leech  does  not  quit  the  skin  until  it  is  full  of 
blood." 

While  the  zoolo^i^ist  is  al)le  to  enumerate  many  species  of  leeches, 
only  two  varieties  are  usually  employed  for  remedial  jjurposes.  These 
are  officially  described  in  the  liritish  Pharmacopceia  as  fresh  water 
annelids,  the  varieties  being  the  speckled  leech  ( Sangnisnga  niediei- 
nalis)  and  the  green  leech  (Sa)igitisitga  ()ffici)ialis),  the  term  "san- 
guisuga''  meaning  "bloodsucker."  They  have  a  soft,  smooth  body, 
about  5  centimeters  in  length,  tapering  to  the  extremities,  both  of 
which  are  provided  with  disc-like  suckers.  The  anterior  sucker  is  the 
smaller  and  surrounds  the  tri-radiate  jaws,  by  which  the  leech  etTects 
an  incision  in  the  skin.  The  l)ody  is  marked  with  from  ninety  to  one 
hundred  annulations,  the  dorsal  surface  being  olive-green,  with  six 
rusty-red  longitudinal  lines.  The  ventral  surface  of  the  speckled 
leech  is  greenish-yellow,  with  black  spots,  while  the  ventral  surface 
of  the  green  leech  is  olive-green,  with  a  black  line. 

TIIEY  VARY  IN   SIZE. 

This  official  description  fits  most  of  the  leeches  imported  into 
this  country.  As  described  by  one  importer,  the  leeches  are  usually 
olive-green  to  brown,  with  darker  patches  and  spots  scattered  over  a 
paler  ground,  a  full  gray-brown  to  dark-green  or  black  being  the  pre- 
dominating colors.  They  also  vary  much  in  size,  some  being  less 
than  half  an  inch  in  length,  while  others  measure  from  three  to  five 
inches.  There  are  leeches  belonging  to  the  same  family  which  are  said 
to  measure  fully  two  and  a  half  feet  in  length,  but  these  are  rarely 
used,  as  they  would  extract  too  much  blood.  Most  of  the  leeches  im- 
ported here  come  from  France,  Italy,  Russia  and  Germany.  Before 
the  beginning  of  the  World  War,  Hamburg  was  one  of  the  principal 
exporting  centers  for  leeches  from  Poland  and  the  Ukraine.  Exports 
of  leeches  from  Turkey,  W'allachia,  Egypt  and  Algeria,  are  also  occa- 
sionally noted,  while  Bordeaux  is  an  important  center  for  supplies 
reaching  practitioners  in  the  French  Republic. 

Many  travellers  have  written  interesting  descriptions  of  the 
methods  employed  by  the  natives  of  different  countries  in  gathering 
leeches.    In  some  places  ponds  are  maintained  for  the  propagation  of 
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leeches,  and  they  say  it  is  not  an  uncommon  practice  in  some  sections 
for  the  dealers  to  drive  horses  and  cows  into  the  ponds  in  the  belief 
that  the  leeches  by  sucking  the  blood  of  the  animals  will  fatten  and 
propagate  more  abundantly.  Not  infrequently  children  are  employed 
to  catch  the  leeches  by  hand,  while  grown  persons  wade  into  the 
shallow  waters  in  the  spring  of  the  year  and  catch  the  leeches  which 
adhere  to  their  naked  legs.  In  summer  when  the  leeches  have  retired 
to  deeper  water,  a  sort  of  raft  is  constructed  of  twigs  and  rushes  by 
which  a  few  are  entangled.  Baits  of  liver  are  also  employed  to  gather 
the  leeches,  these  attaching  themselves  to  the  bait  being  then  removed 
by  hand.  By  some  writers  this  method  of  capture  is  said  to  make  the 
leeches  sickly. 

A  HARDY  ANIMAL. 

AJenniere,  writing  nearly  fifty  years  ago,  interestingly  described 
th^  leeches  common  to  the  marshes  of  Anjou.  Practically  all  species 
were  represented  as  well  as  numerous  varieties.  In  certain  varieties 
a  considerable  difference  was  found  to  exist,  depending  upon  the 
character  of  the  marsh  where  the  leeches  were  reared.  These  differ- 
ences, he  reported,  were  easily  distinguishable  by  the  experienced 
fisher,  who  was  able  to  tell  the  official  leech,  which  had  lived  in  the 
marsh  in  the  midst  of  vegetation  from  one  which  had  been  taken  in 
waters  free  from  vegetable  growth.  In  fact,  the  same  varieties  of 
leeches  which  had  been  taken  from  different  sources  no  longer  pre- 
sented identical  characteristics.  Menniere  attributes  only  secondary 
importance  to  the  expressed  belief  of  some  persons  that  the  color  of 
the  water  influences  the  color  of  the  leech,  but  he  does  cointend  that 
the  chemical  nature  of  the  water  has  an  important  bearing  upon  the 
abundance  or  scarcity  of  the  leeches  which  are  to  be  found  in  a  given 
region  or  district. 

Usually  leeches  are  quite  hardy,  although  they  are  sometimes 
subject  to  great  mortality.  The  Edinburgh  Dispensatory,  published 
early  in  the  nineteenth  century,  more  than  a  hundred  years  ago, 
records  an  epidemic  that  destroyed  very  generally  the  supplies  of 
leeches  of  many  druggists  in  the  United  Kingdom  during  the  years 
1798  and  1799.  The  cause  of  this  epidemic  seems  not  to  have  been 
known.  Probably  one  of  the  causes  of  greatest  mortality  among 
leeches  is  due  to  the  manner  in  which  they  are  stored  or  kept.  Some 
dealers  state  that  it  is  necessary  to  keep  aquatic  plants  in  the  vessels 
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or  jars  in  which  the  leeches  are  stored,  the  presence  of  such  vegeta- 
tion, it  is  claimed,  providing  a  structure  against  which  the  leeches 
mav  rul)  to  rid  themselves  of  the  slime  which  their  skin  exudes. 


HAVE  p..\romi:tric  qualities. 

Leeches  change  their  skin  frequently,  and  at  such  periods  they 
are  subject  to  indisposition  and  show  no  eagerness  to  bite.  It  is 
claimed  by  some  writers  that  leeches  are  most  averse  to  biting  in 
cloudy  or  rainy  weather,  or  in  the  evening.  One  French  observer 
some  years  ago  reported  the  effect  of  the  weather  on  leeches  by  say- 
ing that  the  leech  is  an  excellent  barometer.  If  the  leech  remained 
curled  up  at  the  bottom  of  the  container  or  aquarium,  the  action  indi- 
cated fine  weather.  When  it  rises  to  the  surface,  unsettled  or  rainy 
weather  should  be  expected.  If  it  moved  about  rapidly,  a  windy 
spell  was  imminent,  while  if  the  leech  indulged  in  convulsive  somer- 
saults, thunder  was  at  hand. 

In  practical  medicine,  leeches  are  used  to  reduce  congestion  and 
inflammation  in  such  conditions  as  pleurisy,  pneumonia,  ophthalmia, 
pericarditis,  inflammation  of  the  ear  and  kindred  aflfections.  Each 
leech  is  said  to  draw  on  an  average  about  ninety  minims  of  blood, 
which  when  so  withdrawn,  loses  its  property  of  coagulating.  This 
loss  of  coagubility  is  due  to  the  admixture  of  the  blood  with  the 
pharyngeal  or  buccal  secretion  of  the  leech  which  contains  the  active 
substance  known  as  ''hirudin. "  In  the  act  of  sucking,  this  secretion 
is  also  injected  into  the  place  bitten,  and  is  in  some  degree  the  cause 
of  the  persistent  hemorrhage  that  sometimes  follows  the  removal  of 
the  leech. 

Leeches  should  not  be  applied  directly  over  the  inflamed  tissue, 
but  to  the  surrounding  area.  Neither  should  they  be  allowed  to  take 
hold  directly  over  a  sui^erficial  artery,  vein  or  nerve,  or  be  applied  to 
a  part  where  the  skin  is  delicate  or  where  there  is  a  large  amount  of 
loose  cellular  tissue,  as  the  eyelids,  since  extensive  discoloration  may 
result  from  the  super-induced  hemorrhage. 

Leeches  are  usually  applied  to  the  part  atYected  by  means  of  a 
leech  glass ;  or  a  hole  may  be  cut  in  a  piece  of  blotting  paper,  and  the 
leech  confined  to  its  position  by  a  pill  box  or  tumbler.  It  can  also  be 
easily  applied  by  inserting  it  tail  first  in  a  small,  narrow  bottle,  and 
then  inverting  the  bottle  and    holding    it    against    the    skin    at    the 
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point  desired.  If  the  leech  refuses  to  bite,  the  skin,  after  thoroughly 
cleansing,  should  be  moistened  with  a  few  drops  of  sweetened  milk 
or  a  little  blood  drawn  from  some  other  part  of  the  body. 

HOW  TO  STORE  THEM. 

W  bile  a  single  leech  will  draw  from  one  to  two  teaspoonfvils  of 
blood,  after-bleeding  may  greatly  increase  this  amount.  If  the 
leech  does  not  fall  ofi  when  desired,  a  little  salt  sprinkled  over  it  will 
cause  it  to  loosen  its  hold.  A  leech  should  never  be  used  twice, 
neither  should  it  be  pulled  off  with  the  fingers.  When  it  is  removed 
after  having  abstracted  sufficient  bloody  it  should  be  thrown  into  the 
fire  and  burned.  Never  throw  it  into  the  toilet  bowl.  The  practice 
of  using  over  again  leeches  which  have  been  made  to  disgorge  the 
blood  they  have  sucked,  is  to  be  condemned,  as  there  is  danger  of 
carrying  infection  from  one  patient  to  another.  Excessive  bleeding 
from  leech-bites  after  removal  of  the  leech  may  be  stopped  by  con- 
tinued pressure  with  the  application  of  lint,  by  the  use  of  collodion,  or 
by  touching  the  wound  with  lunar  catistic.  The  dusting  on  of  a  little 
powdered  alum  has  also  been  recommended. 

Various  methods  and  containers  have  been  suggested  for  storing 
leeches  and  keeping  them  alive.  J.  A.  Firestone  &  Brother,  of  Scranton, 
Pa.,  one  of  the  largest  receivers  of  imported  leeches  in  the  United 
States,  and  to  whom  we  are  indebted  for  some  of  the  facts  herein 
set  forth,  say  that  leeches  are  best  kept  in  a  jar  of  water  covered  with 
a  perforated  top  and  having  a  little  mud  in  the  bottom.  It  is  not 
necessary  to  change  the  water  daily.  Some  druggists  find  it  advan- 
tageous to  place  moss  or  aquatic  plants  at  the  bottom  of  the  con- 
tainer, contact  with  these  growths  enabling  the  leeches  to  free  them- 
selves from  slime.  Other  dealers  keep  as  many  as  50,000  in  a  large 
tank  of  water,  the  tank  being  floored  with  soft  clay  and  pebbles. 

For  the  local  abstraction  of  blood,  leeches  are  to  be  preferred  to 
cupping  glasses,  especially  where  the  parts  are  very  sensitive.  Of 
course,  where  the  parts  are  irregular,  only  leeches  can  be  used.  Un- 
questionably leeches  "constitute  an  important  therapeutic  agent  and 
in  many  instances  give  to  the  physician  a  control  over  disease  which 
he  could  obtain  in  no  other  way."  The  most  common  objection  one 
hears  to  the  use  of  leeches  is  that  it  is  often  almost  impossible  to  get 
them  when  they  are  most  needed. 
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THE  RELATION  OF  PHARMACOl.O(  iV    lO  LI-.CAI. 
MEDICINE.  - 

I>y   ROHKKT    A.    1  IaIX  llliK, 

Professor  of  Pliannaeoloc/y.  Cornell  Unii-ersity  Medical  College,  Xeio 

]'ork  City. 

PilAK.MACOLOC.Y,  ill  tlic  broiuk'St  iiK-aninj^-  of  the  word,  is 
synonymous  with  medicine  :  in  the  narrower  sense  in  which  it  is  com- 
monly used  it  means  tlie  science  that  deals  with  the  actions  of  drugs 
on  animal  tissues,  including  those  of  man.  The  therapeutic  use  of 
drugs  is  based  on  a  knowledge  of  their  pharmacologic  actions.  Thus, 
pharmacology  teaches  that  mori)hine  and  codeine  both  relieve  cough, 
but  morphine  has  many  other  actions,  and  the  therapeutist  must  de- 
cide in  any  given  case  whether  it  is  better  to  use  morphine  or  codeine. 

Chemistry  and  therapeutics  have  so  long  held  the  ascendency  in 
legal  medicine  that  the  rapid  development  of  modern  pharmacology 
has  not  received  much  consideration  from  members  of  the  bar.  It  is 
not  the  purpose  of  this  article  to  convey  the  impression  that  chemistry 
and  therapeutics  have  become  less  important  in  legal  medicine.  On 
the  contrary,  their  importance  has  increased  with  advances  in  our 
knowledge  of  those  sciences,  but  it  is  necessary  to  direct  attention 
to  ways  in  which  pharmacology  is  capable  of  serving  the  ends  of 
justice.  This  may  be  presented  best,  perhaps,  by  means  of  a  few  ex- 
amples taken  from  experience.  Full  details  cannot  be  given  without 
betraying  conhdence,  but  such  details  are  not  necessary  in  a  paper 
which  is  intended  to  be  suggestive  only. 

The  writer  does  not  vouch  for  the  accuracy  of  every  statement 
that  was  made  to  him  in  presenting  the  cases,  but  the  arguments  are 
based  on  the  assumption  that  such  statements  were  correct. 

An  adult  was  drowned ;  a  chemist  isolated  more  than  a  grain 
of  morphine  from  the  liver,  bile  and  intestine,  but  he  could  not  say 
how  much  of  the  morphine  was  found  in  each  of  these.  The  testi- 
mony showed  that  the  poison  had  been  swallowed  some  hours  before 
death.  The  writer  was  asked  whether  in  his  opinion  the  deceased 
would  take  morphine  for  the  ])uri)ose  of  rendering  suicide  by  drown- 
ing painless. 

*Reprinted  from  Lazi'  Xotcs,  Xovember,  192 1. 
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He  could  form  no  expert  opinion  on  that  subject.  He  could 
testify  that  in  his  opinion  the  deceased  would  not  be  in  a  condition 
to  carry  out  the  several  steps  that  were  necessary  to  commit  suicide 
in  the  manner  indicated,  because  enough  of  the  morphine  had  been 
absorbed  to  induce  narcosis.  He  could  also  testify  that  narcosis 
would  greatly  facilitate  the  murder  of  the  deceased  by  drowning  in 
the  manner  described.  It  may  be  added  that  much  valuable  informa- 
tion could  have  been  gained  had  the  writer  consulted  with  the  chemist 
before  the  examination  for  morphine  was  made. 

The  accused  became  convinced  of  the  weakness  of  their  de- 
fence— that  the  deceased  had  taken  morphine  to  render  suicide  by 
drowning  painless— and  confessed  to  the  murder. 

A  woman  drank  a  glass  of  a  beverage,  her  husband  tasted  the 
beverage,  the  remainder  of  the  contents  of  a  bottle  of  which  he  had 
poured  into  a  glass ;  he  complained  that  it  was  too  bitter  and  threw 
it  out.  Both  had  convulsions;  the  woman  died.  The  beverage  had 
been  purchased  by  the  case,  which  was  kept  in  the  cellar,  and  the 
bottle  had  been  opened  immediately  before  the  incidents  described. 
The- nature  of  the  convulsions  suggested  poisoning  by  strychnine,  and 
a  few  drops  of  the  beverage^  obtained  by  draining  the  glasses  and  the 
Ijottle,  were  sent  to  the  writer  for  examination.  He  was  able  by 
means  of  experiments  on  frogs  to  estimate  that  the  bottle  contained 
about  four  grains  of  strychnine ;  the  amount  present  in  the  specimen 
submitted  was  far  too  small  to  be  isolated  in  pure  form  and  weighed, 
hence  a  chemist  could  not  have  determined  the  amount  present  by 
chemical  means. 

A  pharmacologist  would  deduce  from  the  foregoing  facts  some 
valuable  evidence.  It  suggests  that  the  deceased  died  as  a  result  of 
murder  or  suicide ;  that  the  one  who  placed  the  strychnine  in  the 
bottle  knew  about  how  much  would  be  necessary,  because  much  less 
would  not  have  proved  fatal  when  a  glass  of  it  was  taken,  much  more 
would  have  rendered  the  beverage  intensely  bitter  and  unfit  to  drink. 
Since  most  members  of  the  laity  have  only  the  vaguest  ideas  of  the 
actual  amounts  of  various  poisons  required  to  cause  death,  the  fairly 
accurate  adjustment  of  the  dosage  in  this  case  points  strongly  to  the 
fact  that  the  guilty  person  was  a  nurse,  chemist,  or  physician,  or  had 
made  careful  inquiry  of  one  so  informed.  Few  persons  previously 
possessing  such  knowledge  would  in  the  natural  course  of  events, 
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have  both  the  motive  and  the  opportunity  to  add  poison  to  the  bever- 
age kept  in  the  cellar  of  the  deceased. 

If  the  husband  merely  "tasted"  the  beverage,  he  did  not  take 
enough  strychnine  to  cause  convulsions.  Were  they  feigned?  Care- 
ful investigation  could  easily  have  shown  the  facts  in  the  case.  More 
of  the  circumstantial  evidence  in  this  case  might  be  added,  but  the 
writer  was  given  to  understand  that  his  duties  in  the  matter  ended 
when  he  reported  the  approximate  amount  of  strychnine  present  in 
the  beverage.  Enough  has  been  said,  however,  to  show  that  the 
active  co-operation  of  a  pharmacologist  would  be  valuable  to  a  pros- 
ecuting ofitker  in  such  a  case, 

A  man  took  one  of  ten  powders  that  had  been  prescribed  for  him 
and  vomited  every  day  for  many  weeks  thereafter.  It  was  charged 
that  the  pharmacist  who  compounded  the  prescription  made  a  mistake 
resulting  in  this  illness.  The  writer  was  asked  to  examine  one  of  the 
powders  in  order  to  determine  whether  a  mistake  had  been  made ;  a 
copy  of  the  original  prescription  was  sent  with  the  powder.  The  ex- 
amination showed  that  the  pharmacist  had  indeed  made  a  mistake, 
but  it  was  of  such  a  character  that  no  possible  harm  could  result  from 
it,  as  the  substance  substituted  w^as  practically  identical  with  that  pre- 
scribed, and  furthermore,  the  powders  dispensed  could  by  no  pos- 
sibility induce  vomiting  of  the  character  described. 

It  may  be  stated  in  passing  that  many  people  look  upon  any  mis- 
take made  in  compounding  a  prescription  as  certain  to  cause  injury, 
and  there  is  a  widespread  disposition  to  claim  damages  when  there 
is  evidence  of  a  mistake  of  this  character,  but  in  truth  the  precautions 
commonly  observed  in  reputable  pharmacies  render  serious  mistakes 
rare,  though  minor  mistakes  are  not  very  uncommon. 

A  man  drank  part  of  the  contents  of  a  bottle,  was  taken  seriously 
ill  shortly  thereafter  and  was  treated  by  a  physician  employed  by  the 
establishment  that  furnished  the  liquid  by  mistake  for  another  sub- 
stance. Contrary  to  the  advice  of  the  physician  the  man  left  the 
establishment  within  a  few  hours,  but  was  taken  ill  and  was  removed 
to  a  hospital  where  he  remained  a  few  days.  After  recovering,  ap- 
parently, he  went  to  his  home  and  died  about  three  weeks  after  drink- 
ing the  fluid  mentioned. 

The  writer  was  asked  at  ten  o'clock  a.  m.  whether  he  could 
testify  in  court  at  two  o'clock  p.  m.  that  the  liquid  in  question  was 
not  a  poison.     He  replied  that  he  could  not,  because  it  is  a  poison. 
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He  stated  that  he  could  testify  that  the  hquid  was  not  the  cause  of 
death.  He  suggested  that  a  postponement  he  obtained,  that  a  tran- 
script of  the  records  of  treatment  and  of  the  symptoms  exhibited  by 
the  deceased  be  obtained,  in  order  that  these  symptoms  might  be  com- 
pared with  those  induced  by  poisoning  by  the  hquid  in  question.  As 
far  as  the  writer  was  able  to  learn  the  suit  that  had  been  instituted 
for  damages  was  dropped.  It  was  very  easy  to  show  that  the  liquid 
did  not  cause  death  in  this  case. 

The  laity  and  many  members  of  the  legal  profession  have  only 
vague  ideas  regarding  poisons,  the  word  having  a  sinister  meaning  to 
the  average  mind,  so  that  it  is  often  difficult  to  convince  one  when  the 
has  suffered  serious  injury  following  the  taking  of  a  poison  through 
mistake,  that  the  poison  is  not  necessarily  responsible  for  his  in- 
juries. It  must  be  remembered  that  poisons  are  frequently  taken  by 
mistake  b}'  those  who  are  ill  and  who  would  not  otherwise  have  oc- 
casion to  take  any  drug.  Under  such  circumstances  the  poison  may 
induce  violent  symptoms  after  which  the  effects  may  pass  away 
completely,  but  that  does  not  mean  that  the  disease  from  which  the 
patient  suffers  may  not  continue  to  grow  worse  exactly  as  it  would 
had  the  poison  not  been  taken.  When  a  patient  dies  under  such  cir- 
cumstances it  is  easy  to  attribute  his  death  to  the  poison  taken  through 
error. 

^^■hile  a  patient  might  be  entitled  to  damages  for  the  pain  and 
discomfort  induced  by  the  poison  in  such  a  case,  this  is  wholly  apart 
from  the  far  more  serious  question  of  whether  death  is  the  result  of 
the  mistake  that  resulted  in  his  taking  the  poison.  A  somewhat 
analogous  condition  was  presented  to  the  writer  after  a  physician  had 
stated  that  a  mistake  of  this  character  had  caused  injury.  Death 
did  not  result  in  this  case.  The  writer  declined  to  testify,  as  he  was 
convinced  that  the  relatively  slight  mistake  was  not  responsible  for  the 
symptoms  attributed  to  the  poison.  Such  cases  demand  the  close 
co-operation  of  the  physician  and  the  {)harmacologist. 

Experiences  such  as  these  just  detailed  might  be  multiplied  in- 
definitely if  one  were  treating  of  the  subject  exhaustively,  but  it  is 
believed  that  the  cases  cited  suffice  to  show  that  the  pharmacologist 
may  often  give  valuable  aid  in  the  solution  of  medico-legal  problems. 
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NOTE  ON  PHARAIACEUTICAL  NOMENCLATURE:  NU- 
CLEIN  OR  NUCLEIC  ACID,  SCOPOLAMINE  OR  HYO- 
SCINE.  * 

By  Josi:pii  John  P.lackif.,  Ph.  C. 

NUCLEIN  OR  NUCLKIC  ACID. 

There  seems  to  be  some  doubt  and  misconception  as  to  the  mean- 
ing of  the  two  terms  "nuclein"  and  "nucleinic"  or  "nucleic  acid,"  and 
perhaps  before  going  any  further  a  ^hort  note  on  the  chemistry  and 
preparation  of  the  two  substances  will  help  to  enlighten  matters  and 
show  that  they  are  quite  distinct  articles  /of  pharmacy. 

The  nucleoproteins  are  complex  compounds  which  are  made  up 
of  varying  amounts  of  protein  and  nucleic  acid.  Nuclein  is  the  prod- 
uct obtained  when  a  nucleoprotein  is  hydrolysed.  The  nucleoprotein 
on  digestion  with  hydrochloric  acid  and  pepsin  is  not  completely 
hydrolysed — that  is,  it  is  not  completely  separated.  A  residue  re- 
mains which  is  insoluble  in  the  pepsin  solution  and  consists  of  pro- 
tein combined  with  nucleic  acid.  This  residue  is  called  nuclein.  Nu- 
cleins  are  therefore  the  insoluble  residues  which  remain  after  the  tis- 
sue has  been  digested  with  pepsin,  and  it  will  be  seen  later  that  nucleic 
acid  can  be  separated  from  the  nuclein.  The  chemical  constitution 
of  nucleic  acid  has  not  yet  been  definitely  ascertained,  but  it  is  said 
to  consist  of  a  carbohydrate,  phosphoric  acid,  purine  and  pyrimidine 
bases.  Plant  nucleic  acid  differs  from  animal  nucleic  acid  in  the 
carbohydrate  constituent,  and  also  in  one  of  the  pyrimidine  bases. 

The  nucleoproteins  are  present  in  the  pancreas,  thymus,  etc.,  but 
the  product  met  with  in  pharmacy  is  usually  prepared  from  the 
nucleoprotein  of  yeast.  The  yeast  is  extracted  several  times  with 
dilute  solution  of  ammonia.  The  mixed  extracts  are  acidified  wtli 
dilute  hydrochloric  acid  until  faintly  acid.  The  brown  or  dirty  white 
precipitate  obtained  is  nucleoprotein.  From  this  nucleoprotein, 
nuclein  is  obtained  by  adding  dilute  solution  of  hydrochloric  acid  and 
a  solution  of  pepsin,  and  digestion  is  carried  out  by  incubation  for 
forty-eight  hours.  The  albumin  is  split  off  as  peptone  and  the  nuclein 
is  precijMtated  as  a  brown  sediment.  It  may  be  purified  by  dissolving 
in  ammonia  and  precipitating  by  the  addition  of  dilute  solution  of 
acetic  acid. 

*Reprintcd   from  the  Plianii.  Journ.  and  Pliarnmcist.  Dec,   IQ2I. 
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Nucleic  acid  is  prepared  directly  from  yeast,  but  may  be  obtained 
from  iiuclein,  and  so  to  emphasize  the  difference  between  the  two 
compounds  a  short  note  on  the  preparation  from  nuclein  is  given. 
The  nuclein  is  decomposed  by  adding  solution  of  caustic  soda,  and 
the  alkali  is  neutralized  by  the  addition  of  dilute  hydrochloric  acid. 
Acetic  acid  is  then  added  to  precipitate  the  protein.  The  solution  is 
filtered,  and  to  the  filtrate  is  added  solution  of  hydrochloric  acid  in 
alcohol.  The  precipitated  nucleic  acid  is  collected  upon  a  hardened 
filter  paper,  and  may  be  purified  by  dissolving  in  ammonia  and  precip- 
itating with  acid  alcohol.  It  is  then  dried  over  sulphuric  acid.  It  is  a 
white  amorphous  powder,  slightly  soluble  in  water,  insoluble  in 
alcohol  and  ether,  but  readily  soluble  in  dilute  solutions  of  potassium 
or  sodium  hydroxide.  Thus  in  the  chemical  constitution  and  prep- 
aration it  is  seen  that  the  two  substances  are  quite  distinct. 

The  confusion  between  the  two  compounds  has  probably  arisen 
from  the  description  given  in  the  British  Pharmaceutical  Codex,  where 
the  nomenclature  is  misleading.  This  book,  under  Acid  Nucleinic, 
gives  the  synonyms  Acid  Nucleic  and  Nuclein,  and  the  description 
in  the  text  does  not  agree  with  the  synonymous  terms  stated.  It 
states  that  "if  yeast,  spermatozoa,  or  pus  cells  be  extracted  with  acids 
a  residue  is  obtained  which  has  been  termed  nuclein.  This  residue  is 
acid  and  contains  a  considerable  amount  of  phosphorus.  If  it  be 
further  treated  with  alkalies,  or  is  subjected  to  tryptic  digestion,  the 
protein  is  split  off,  the  nucleic  acid  which  remains  containing  all  the 
phosphorus."  This  description  does  not  justify  giving  nuclein  as  a 
synonym  of  nucleic  acid  because  it  shows  that  the  latter  substance 
is  a  decomposition  product  of  the  former  one,  therefore  quite  a  sep- 
arate compound.  It  goes  on  to  state  that  "the  term  nuclein  is  com- 
monly used  as  a  synonym  of  nucleic  acid,  but  that  it  is  more  correctly 
applied  to  the  nucleinates  intermediate  between  nucleic  acid  and 
nucleo-protein." 

The  fact  remains  that  by  giving  nuclein  as  a  synonym  of  nucleic 
acid  much  confusion  is  caused,  because  pharmacists  when  dispensing 
have  not  always  time  to  go  into  details  when  a  prescription  is  urgently 
wanted,  and  by  consulting  the  B.  P.  C.  and  noting  that  the  terms  are 
synonymous  they  take  if  for  granted  that  that  authorty  is  correct. 
Nucleic  acid  is  usually  prescribed  as  it  is  soluble  in  solutions  of  weak 
alkalis  with  the  formation  of  the  corresponding  nucleinates,  and  it 
is  in  the  form  of  a  five  per  cent,  aqueous  solution  that  it  is  chiefly 
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used  in  niediciuc.  Pure  nuclein  is  not  often  met  witli  in  i)harnuicy, 
but  the  nucleoprotein  of  yeast  is  occasionally  dispensed  under  the 
name  of  nuclein.  This  compound,  which  is  the  product  obtained  in 
the  preliminary  preparation  of  nuclein,  is  insoluble  in  water  and 
alkalis,  and  is  usually  prescribed  in  tablet  form. 

In  "Squire's  Companion  to  the  Pharmacopoeia"  and  Martin- 
dale's  "Extra  Pharmacopoeia"  the  two  compounds  are  clearly  and 
separately  described.  In  the  latter  book  the  term  nucleol  is  given 
as  a  synonym  of  nuclein.  This  is  stated  in  the  U.  S.  "Dispensatory" 
to  be  a  free  form  of  nuclein. 

SCOPOL.\MIXE  OR  IIYOSCIXE. 

The  terms  "scopolamine"  and  "hyoscine"  are  synonymous  but 
the  former  seems  to  be  coming  into  use  by  certain  sections.  There 
is  no  reason  for  this  change,  as  the  alkaloid  is  ofiftcial  in  the  B.  P.  as 
hyoscine  hydrobromide,  while  scopolamine  is  given  as  a  secondary 
term.  This  alteration  in  nomenclature  is  probably  due  to  continental 
influence,  scopolamine  being  in  some  Pharmacopoeias  the  official  name 
of  the  drug.  Hyoscine,  as  will  be  seen  later,  is  the  older  name  of  the 
alkaloid,  and  being  so  should  be  given  the  preference.  Pharmacists 
and  medical  men  should  not  drift  away  from  the  official  to  synonym- 
ous in  their  nomenclature. 

No  pharmacist  or  medical  practitioner  would  ever  think  of  using 
the  term  theine  for  caffeine  or  di-sodium  hydrogen  phosphate  for 
sodium  phosphate.  These  terms,  like  scopolamine,  are  considered 
either  as  indicating  the  source  of  the  drug  or  merely  as  technical 
nomenclature,  and  are  given  in  the  B.  P.  as  being  of  minor  importance 
to  the  pharmacist.  There  is  no  reason,  therefore,  why  scopolamine 
should  be  used  in  place  of  hyoscine,  which  was  the  name  first  applied 
to  the  alkaloid.  Hyoscine  was  the  name  originally  applied  by  Hohn 
and  Reichard  in  1871  (Annalcn,  1871,  157,  98)  to  a  basic  product  of 
the  hydrolysis  of  hyoscyamine,  now  universally  called  tropine,  and 
having  the  formula  C.sHi.-jON.  Later  in  1880,  Ladenburg  {Annalen, 
1880,  206,  299)  gave  the  name  hyoscine  to  a  new  amorphous  alkaloid 
obtained  from  the  mother  liquids  of  hyoscyamine.  This  he  erroneously 
took  to  be  an  insomeride  of  atropine  with  the  formula  C17PI03O3N. 
Schmidt,  in  1892  (Arch.  Pharm.,  1892,  230,  207;  1894,  232,  409), 
found  Ladenburg's  new  alkaloid  had  the  formula  C17H21O4N,  and 
was  identical  with  an  alkaloid  Schmidt  found  in  the  rhizomes  of 
Scopolo  japonica,  and  to  which  he  gave  the  name  scopolamine.   This 
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identity  of  hyoscine  and  scopolamine  was  confirmed  by  Hesse  in  1892 
{Annalen,  1892,  271  120;  1893,  276,84).  Thus,  though  Ladenburg 
was  not  quite  correct  in  his  chemical  formula,  he  undoubtedly  was 
the  first  to  give  a  name  to  the  alkaloid  now  called  both  hyoscine  and 
scopolamine.  Historically,  therefore,  hyoscine  has  the  priority.  The 
term  hyoscine  was  accordingly  adopted  in  British  pharmacy,  and 
there  may  be  a  danger  of  its  falling  out  of  use  on  account  of  the 
introduction  of  scopolamine. 

Scopolamine,  as  shown  above  was  the  name  provisionally  applied 
to  a  crystalline  alkaloid  isolated  by  Schmidt  from  a  species  of 
Scopola,  but  when  this  alkaloid  was  found  to  be  chemically  identical 
with  hyoscine  the  term  scopolamine  was  probably  intended  to  be 
dropped.  It  is,  however,  given  in  our  books  of  reference  as  the 
synonym  of  hyoscine,  and,  in  fact,  introduced  into  some  Pharmaco- 
poeias, w^here  it  is  fully  described,  and  where  hyoscine  is  given  the 
minor  place  as  a  synonym  of  the  drug. 

It  might  be  argued  that  scopolamine  describes  the  alkaloid  equally 
well,  because  certain  species  of  Scopola  give  a  good  yield  of  the  sub- 
stance, and  that  the  name  indicates  the  source  of  the  drug.  Certain 
species  of  Datura,  however,  contain  hyoscine,  and  are  the  commercial 
sources  of  the  alkaloid ;  so  on  the  same  argument,  a  name  suggesting 
Datura  as  the  source  of  the  drug  might  be  used.  This  would  compli- 
cate matters  very  much  and  so,  to  simplify  nomenclature,  the  term 
scopolamine  should  be  discarded,  and  the  official  and  old-established 
name  of  hyoscine  should  be  the  one  and  only  term  used. 

The  retention  of  the  old  name  of  hyoscine  was  advocated  in  an 
article  by  Hesse,  which  appeared  in  The  Pharmaceutical  Journal  in 
September,  1892,  where  he  states  "that  it  w^ould  be  inappropriate  to 
alter  the  name  of  the  substance,  more  especially  since  the  name 
hyoscine  has  been  long  established  in  medicine  and  pharmacy  as  well 
as  in  the  trade,  while,  on  the  other  hand,  scopolamine,  which  is 
scarcely  known,  would  first  have  to  become  familiar.''  He  goes  on 
to  state  "that  he  would  urge  chemists  to  adhere  to  the  use  of  the 
name  of  hyoscine,  which  was  selected  by  Ladenburg  for  the  base  in 
f|uestion,  and  has  been  in  general  use  up  to  the  present  time."  From 
other  remarks  of  Hesse  it  would  appear  that  the  term  scopolamine 
was  not  intended  to  be  used,  as  the  name  was  given  only  as  a  tem- 
|)orarv  measure,  there  being  at  the  time  some  doubt  amongst  chemists 
whether  the  two  substances  were  identical  or  not. 
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LAC  CULTIVATION. 
By  S.  Maiidi  Hassi:n,  Baxgalore. 

Lac  is  defined  as  a  crude  expression  for  all  of  the  products 
of  an  insect  called  Tochardia  lacca.  Lac  upon  removal  from  the  tree 
is  called  "stick  lac.''  It  contains  among  other  things  resin,  wax  and 
dye.  Only  the  resin  usually  enters  the  market  either  as  flat  cakes 
(button  lac)  or  in  the  form  of  orange  colored  sheets  (  shellac  ).  Stick 
lac  differs  in  its  constituents  according  to  the  tree  from  which  it  is 
derived.  Koosam  lac  produced  by  propagating  the  insects  on 
Schlcichcra  trijuga  is  claimed  to  be  the  richest  source  of  shellac,  con- 
taining 70  to  80  per  cent,  of  resin,  the  shellac  produced  being  elastic 
and  of  a  golden  orange  color.  The  central  provinces  of  Western 
Bengal  produce  most  of  the  koosam  lac. 

Pitholobiiiiii  SiiDuni  is  the  chief  host  plant  of  lac  in  Burma.  This 
lac  contains  12  per  cent,  of  dye  and  gives  the  shellac  obtained  there- 
from a  reddish  tinge.  Peepal  or  Ficiis  Bcngalcnsis  yields  a  very  pale 
colored  stick  lac  but  its  resin  is  of  poor  quality.  The  shellac  obtained 
therefrom  is  brittle.  The  greatest  amount  of  lac  is  derived  from 
Palas  or  Bufca  froridosa.  It  contains  60  to  65  per  cent,  of  resin. 
Barie  or  Z  icy  pints  jujiiha  yields  lac  a  little  superior  to  Palas,  con- 
taining about  5  per  cent,  more  or  resin.  Trees  producing  lac  not  in- 
ferior to  Palas  are  Ptcrocarpns  Marsnpium,  Shorca  rohusta,  Acacia 
arabica  and  Tcrminalia  tonicntosa.  Most  host  plants  of  lac  belong  to 
the  Leguminoscc.  All  of  the  host  plants  of  lac  contain  substances  like 
hydroxy  acids,  tannins  and  gums.  A  tree  containing  tannins  and 
water  soluble  gums  is  likely  to  produce  lac. 

The  lac  parasite  lives  upon  the  disease  of  the  tree,  upon  the  vigor 
of  the  tissue  destroying  gum  bacilli.  The  lac  insect  lives  upon  sweet 
bacterial  gums  produced  by  tissue  destruction. 

The  reason  it  is  not  thought  that  the  insect  feeds  on  tissue  l)uild- 
ing  sugars  is  that  during  the  summer,  when  carbon  assimilation  is  at 
its  best,  the  crop  of  lac  is  very  poor. 

Tannin  is  regarded  as  essential  for  the  production  of  slime, 
abundance  of  gums  and  so  of  lac.  Among  the  predisposing  agencies 
in  tannin  formation  are  mentioned  salts  of  soda  and  potash,  drv  pierc- 
ing winds  and  low  ground  fires. 
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The  enemies  of  the  lac  insect  include  the  larvae  of  some  moths 
and  chalcid  flies.  To  destroy  these  a  wholesale  ground  fire  is  rec- 
ommended. 

Since  the  host  plants  of  lac  are  leguminous^  the  nitrogen  fixing 
hacteria  which  help  these  trees  are  constantly  in  need  of  fresh  air. 
During  summer  when  these  bacteria  are  very  active  the  hard  surface 
soil  should  be  broken.  Grazing  animals,  termites  and  ants  are  valuable 
agencies  in  loosening  the  soil  and  letting  in  air.  x\nts  in  return  for 
their  food  protect  the  lac  insect  from  its  enemies  and  so  are  helpful 
to  both  host  and  parasite. 

Grazing,  while  useful  during  the  hot  season,  is  injurious  during 
the  rains  on  account  of  pressing  the  surface  soil. 

A  soil  bad  for  the  forester  and  worse  for  the  farmer,  where 
more  weeds  are  found  than  crops  and  whereon  fire  annually  annoys 
the  forester,  is  ideal  for  lac  production. 

Early  crowding  and  deferred  severe  thinning  is  the  best  treat- 
ment for  the  host  plants  of  lac. 

Iron  in  the  soil  predisposes  the  tree  to  the  attack  of  the  lac  insect, 
Tn  conclusion  the  author  appeals  for  a  system  of  intense  cultivation, 
making  the  most  of  the  worst  possible  soils  and  climatic  conditions 
and  viewing  lac  as  a  major  forest  product. 

H.  W.  Y. 


RECENT  ADVANCES  IN  FOOD  AND  DRUG 
CHEMISTRY. 

Abstracts  Prepared  by  Dr.  Henry  Leffmann. 

The  latest  report  of  the  United  States  Bureau  of  Chemistry,  just 
released  for  publication,  contains  many  interesting  and  important 
notes,  from  which  a  few  directly  concerning  pharmacy  are  herewith 
abstracted. 

NATIVE  SOURCES  OF  CAFFEINE. 

The  scarcity  of  Caffeine  during  the  war  led  to  a  search  by  a  de- 
partment of  the  bureau  for  possible  native  sources.  The  leaves  of  the 
Ilex  vomitoria,  which  is  found  along  the  coast  from\' irginia  to  Texas, 
contain  an  appreciable  amount  of  the  alkaloid,  as  does  also  the  pulp  of 
the  coffee  berry,  millions  of  pounds  of  which  become  available  every 
year  in  Porto  Rico. 
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Studies  in  the  pliytochemical  laboratory  of  the  l)ureau  have  re- 
sulted in  the  discovery  of  the  ingredients  of  the  mixture  which  gives 
the  characteristic  flavor  to  apples.  On  the  basis  of  the  results  ob- 
tained, a  synthetic  oil,  identical  in  composition  and  properties  with 
that  found  in  apples  has  been  produced  and  a  "public  service  patent" 
has  been  granted  for  the  procedure.  This  is  an  important  step  in  the 
detection  of  food  adulteration,  for  unless  the  composition  of  the 
flavoring  material  of  given  fruit  is  fairly  accurately  known,  the  dis- 
tinction between  the  true  flavor  and  substitutes  is  not  definitely  ascer- 
tainable. Work  is  being  done  along  this  line  with  peaches,  and  also 
to  determine  if  methyl  anthranilute  is  a  natural  constituent  of  any 
varieties  of  grape  and  for  developing  a  trustworthy  test  for  this  ester. 

NEW  SUGARS. 

The  Carbohydrate  Laboratory  has  isolated  two  sugars  with  seven 
carbon  atoms,  the  first  of  the  type  so  far  detected  in  natural  products. 


TOXICOLOGY  IX  THE  AXTIPODES. 
Abstracts  Prepared  p.y  Dr.  IIexry  Lkffmann. 

In  the  proceedings  of  South  African  Chemical  Institute  for  Sep- 
tember last,  several  accounts  of  poisonous  plants  are  given.  The 
region  is  somewhat  interesting  as  being  the  other  U.  S.  A.  Union  of 
South  Africa.  The  data  are  given  by  Joseph  Lewis,  A.  J\I.,  D.  Sc. 

ARROW  POISOX. 

Acocantherine  is  a  constituent  of  Bushman  arrow-poison ;  other 
ingredients  are:  snake  venom,  euphorbia  latex  and  a  fluid  from  the 
larva  of  a  beetle.  Acocanthera  is  used  as  an  antidote  to  snake  poison- 
ing, but  its  powerful  stimulant  action  on  the  heart  is  such  that  it  is 
not  impossible,  Dr.  Lewis  thinks,  that  the  two  poisons  may  be  used 
together.  Euphorbia  latex  is  probably  used  as  a  cement.  Only  two 
specimens  of  the  poisonous  larva  were  obtained.  The  poisonous  in- 
gredient is  probably  a  toxalbumin.  It  acts  directly  on  the  blood,  kill- 
ing the  leucocytes  and  dissolving  the  red  corpuscles.  Direct  injection 
into  the  blood  is  far  more  rapid  in  action  than  subcutaneous  injection. 
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Twelve  milligrams  killed  a  rabbit  in  a  few  minutes  by  intravenous  in- 
jection, while  several  days  was  required  after  subcutaneous  use. 
Birds  are  much  more  resistant  than  mammals.  Post  mortems  invari- 
ably show  in  mammals  inflammation  of  the  kidneys  and  intestines,  but 
not  of  the  stomach.  Animals  can  be  rendered  immune  by  repeated 
small  doses  of  the  material. 

POISONOUS   SENSITIVE   PLANT. 

Under  the  common  name  of  "Kruidje  roer  my  niet"  (Dutch,  for 
"Touch  me  not  plantlet")  several  species  of  Mclianthus  have 
attracted  attention  on  account  of  poisoning.  Melianthus  comosus  was 
the  cause  of  the  death  of  a  sickly  native  who  was  attended  by  a  native 
doctor.  The  alcoholic  extract  of  the  bark  yielded  on  evaporation  a 
mixture  of  water-soluble  (toxic)  material  and  a  resinous  substance. 
The  toxic  principle  is  .also  soluble  in  ether  and  chloroform.  The  only 
color  reaction  obtained  the  material  after  purification  was  a  momen- 
tary salmon  pink,  changing  to  brown,  with  sulphuric  acid. 

LOVE  PHILTRES. 

As  might  be  expected,  these  are  much  in  use  among  the  natives. 
The  misletoe  is  credited  with  such  powers  in  South  Africa  as  well  as 
in  Europe,  but  in  the  latter,  the  plant  is  regarded  as  active  when 
growing  on  the  oak,  and  in  Africa  when  it  grows  on  the  mimosa. 
Dr.  Lewis,  however,  has  not  met  with  any  cases  of  the  use  of  the 
mistletoe,  but  noted  several  instances  of  the  use  of  cantharides.  The 
beetle  lives  on  several  species  of  Mylabris.  One  instance  is  reported 
of  the  use  of  a  tabloid  of  blasting  gelatine,  given  to  a  girl  for  aphro- 
disiac effects.    The  result  is  not  stated. 
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SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


Oleander. — The  amount  of  digitalis-like  active  suT^stance  in  the 
leaves  of  Nerinm  Oleander  has  been  investigated  by  Walther  Straub. 
He  finds  the  oleander  leaves  to  be  2.5  times  as  active  as  digitalis  leaves 
and  the  aqueous  and  alcoholic  extracts  to  be  very  stable.  Archiv  filr 
Exp.  Path.  n.  Phann.  82,  pp.327-43  (1921). 

J.  F.  C. 


Thalleioquin. — After  an  extensive  investigation  of  the  subject 
Christensen  has  reached  the  conclusion  that  thalleioquin  is  the  am- 
monium compound  of  5-6,  diketochinchonineoxychloride : 

C:0         C CsHioN— OH— CHOH— CHoCl 

0:C  C  CH 

I  II  I 

HC  C  CH 

\/     \/ 

CH        N 

(Ber.  d.  d.  pharm.  Ges.  26,  2249   [1916].) 

J.  F.  C. 


Identification  of  Acetaldehyde  and  Formaldehyde. — An 
intense  crimson  color  is  developed  by  mixing  in  the  cold  and  in  the 
following  order  acetaldehyde,  phenylhydrazine,  diazobenzene  (ob- 
tained by  the  action  of  sodium  nitrite  and  hydrochloric  acid  on  sul- 
phanilic  acid),  and  sodium  hydroxide  solution.  This  reaction  is 
stated  to  be  capable  of  detecting  acetaldehyde  in  dilutions  of  i — 350,- 
000.  Formaldehyde  gives  an  intense  blood-red  color  on  mixing  cold 
with  phenylhydrazine,  metol,  and  sodium  hydroxide.  This  reaction 
mixture  gives  a  blue  lake  with  magnesia.  It  may  detect  one  millionth 
part  of  formaldehyde  and,  used  as  a  test  for  phenylhydrazine,  will 
detect  it  in  dilutions  of  i — 250,000;  or  will  detect  metol  in  dilutions 
of  I — 300.000.     The  test  may  be  directly  applied  to  organic  liquids 
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such  as  milk,  urine,  food  products,  etc.  It  is  prevented  l)y  the  pres- 
ence of  ammoniacal  salts  or  of  any  substance  able  to  neutralize  the 
added  alkali.  J.  F.  C. 

E.  Pittarelli,  Arch,  di  farm.  spcr.  30,  p.  148  (1921). 


Differentiation  of  the  Hydrochlorides  of  Cocaine,  Pro- 
caine (Novocaine)  and  Stovaine.— It  is  important  to  distinguish 
between  the  hydrochlorides  of  cocaine  and  procaine  considering  that 
both  are  products  possessing  analogous  properties.  .  Since  procaine 
is  cheaper  it  is  often  substituted  in  whole  or  part  for  cocainei  Since 
procaine  is  not  subject  to  narcotic  regulations  it  is  important  that 
there  should  be  a  method  for  detecting  the  presence  of  cocaine  in  it. 

Cocaine  hydrochloride  (chloride  of  methyl-benzylecgonine ) 
differs  essentially  from  procaine  (chloride  of  para-aminobenzoyl- 
aminoethanol)  in  its  chemical  composition. 

Stovaine  is  the  chloride  of  alpha-dimethylamino-beta-benzoyl 
pentanol. 

Their  appearance,  organoleptic  properties  and  solubility  in  vari- 
ous substances  does  not  serve  to  dififerentiate  between  them.  ]*klany 
reactions  are  common  to  all  particularly  with  sodium  hydroxide, 
mercuric  chloride,  potassium  iodide,  iodine,  silver  nitrate  and  mercur- 
ous  chloride. 

The  following  reactions  and  properties  will  serve  to  distinguish 
between  them : 


Procaine 

Cocaine  Chloride 

Stovaine 

Physical 

Needless,  colorless 

Anhydrous     crys- 

White    crystalline 

inordorous, 

fee- 

tals,       colorless, 

powder       inodor- 

bly bitter 

bitter      and      no 

ous,    bitter,    acid 

Solubility : 

odor. 

reaction. 

Water 

i.o  part 

0.75  parts 

2.0  parts 

Alcohol 

30.0  parts 

Soluble  in  alcohol 
at   60°    C,   diffi- 
culty   soluble    in 
ab.solute  alcohol. 

Soluble,   less  solu- 
ble in  absolute  al- 
cohol. 

Chloroform 

Not  very  soluble 

Soluble 

Soluble 

Ether 

Insoluble 

Insoluble 

Insoluble 

Carbon  disulphide 

Insoluble 

Almost  insoluble 

Nearly  insoluble 

Benzol 

Id 

Insoluble 

Id 

Melting   Point 

156°  c. 

183°  c. 

175°  c. 

Polarization 

Inactive 

laevorotatory 

Inactive 

Am.  Jour.  I'harin.  ) 
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Cocaine  Clilondc 

Stovainc 

Reaction 

Neutral 

Neutral 

Acid 

Reaction  willi : 

Scarlet  red  preci- 

No  reaction 

Xo  reaction 

Na;XO,!+llCH- 

pitate 

fc-Xaphthol 

Resorcin  +  HXO;: 

Intense  red 

Id 

Id 

fuming 

Phenol 

Orange   red 

Id 

Id 

Pot.    Permangan- 

Diecolorizes    rap- 

Decolorizes very 

Decolorizes  slowly 

ate 

idly 

slowly 

112504 +  H2O 

No  odor,  no  crys- 

Odor methyl  ben- 

Crystals       benzoic 

tals 

zoate    and    crys- 

acid     and      odor 

tals  benzoic  acid. 

ethyl    benzoate 

HNO3  +  KOH 

No  odor 

Benzoic    ether 

Benzoic  ether 

N'H40H 

Feeble    precipita- 

Crystallizes     i  m  - 

liquid   immediate- 

tion after  several 

mediately.    Liquid 

ly  becomes  milky 

minutes.     Liquid 

limpid. 

opalescent. 

KOH 

Oily      precipitate 

White  precipitate 

White    oily    preci- 

becoming    crys- 

pitate 

talline. 

Na2B407 

No    precipitate 

White   precipitate 

White     precipitate 
less    soluble  than 
the  cocaine 

Na-HP04 

Id 

Slight  opalescence 

White  milky  preci- 

in    concentrated 

pitate 

solutions 

lMFe(CX)6 

Blue  ppt. 

No  ppt. 

Slowly  ppts. 

K2Cr04 

No  ppt. 

No  ppt.  till  HCl 

Oily  ppt.  dissolves 

is    added 

in  HCl 

AuClo 

Brown  precipitate 

Light  yellow  pre- 

Light  yellow    pre- 

cipitate 

cipitate. 

The  use  of  the  nitric  acid  and  resorcin  test  will  distinguish  pro- 
caine from  cocaine  and  stovaine  and  the  sodium  phosphate  reaction 
will  differentiate  stovaine  from  the  others.  The  resorcin  reaction  of 
procaine  is  of  use  in  toxicological  analysis  it  being  sensitive  to  .1 
milligram  of  the  anesthetic.  The  &-naphthol  and  resorcin  reactions 
will  detect  0.5  per  cent,  of  procaine  in  cocaine  or  stovaine. 

The  sodium  phosphate  reaction  will  detect  10  per  cent,  of  stovaine 
in  procaine  or  cocaine  and  the  borax  and  sulphuric  acid  test  will  indi- 
cate the  presence  of  10  per  cent,  of  cocaine  in  novocaine. — (Journal 
de  pharmacie  Belgiquc,  July,  1921,  through  Repertoire  de  Pharmacie, 
November,  1921.) 

J.  W.  E.  H. 
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SiAM  Benzoin. — When  Siam  Benzoin  is  dissolved  in  acetic  acid 
and  allowed  to  stand  for  several  weeks,  small  colorless  crystals  of 
siaresinolic  acid  are  deposited.  They  correspond  to  the  formula 
C30H4SO4,  are  monobasic,  fuse  at  279°  C,  dextrogyrate  in  alco- 
holic solution  U^^^  -\-  37-79],  soluble  in  acetic  acid^  ethyl  acetate, 
salicylate  of  soda.  The  acid  contains  no  methoxyl  group  but  forms 
salts  with  both  sodium  and  potassium  hydrates. 

This  benzoin  also  gives  crystalline  compounds  with  other  sub- 
stances. Benzoate  of  lubinol  is  soluble  in  the  usual  organic  solvents 
except  ether  and  petroleum  ether.  The  salt,  which  is  white,  melts  at 
72°  C.  and  is  colored  green  with  iron  per-chloride  and  red  with  sul- 
phuric acid.  It  has  no  rotating  power  and  conforms  to  the  formula 
C7Hi604-  It  has  the  property  of  fixing  one  molecule  of  bromine. 
Lubinol  is  an  alcohol  similar  to  the  coniferyl  alcohols. — (Arch.  d. 
Pharmacic,  1921,  i,  60;  through  Repertoire  de  Phannacie,  November, 
1921.) 

T.  W.  E.  H. 


Solubility  of  Some  Drugs  in  Glycerin. — The  author  has  de- 
termined the  solubility  at  20°  of  a  number  of  pharmaceutical  chemi- 
cals in  glycerin  of  specific  gravity  1.2326  and  also  1.2645.  The  de- 
terminations were  made  by  keeping  the  powdered  substance  diffused 
through  the  glycerin  at  20°,  withdrawing  portions  of  the  solution  at 
intervals  and  assaying.  The  results  were  controlled  by  dissolving 
excess  of  the  substance  in  hot  glycerin,  cooling,  standing  until  the  ex- 
cess had  separated  out,  and  assaying;  in  the  latter  case  a  long  time 
w^as  sometimes  necessary  for  complete  separation.  The  following 
results  were  obtained,  expressed  in  grammes  of  substance  dissolved 
by  TOO  Gms.  of  glycerin : 

Glycerin  Glycerin 

s.g.  1.2326.  s.g.  1.2645. 

Acetanilide    0.93  1.15 

Acetyl-salicylic  Acid 0.71  0.88 

Ammonium  Bromide 31.9  27.2 

Ammonium  Chloride 12.58  10.17 

Antipyrine 21.4  17.3 

Arsenious  Acid i9-5— 257  354— 43-5 

Benzoic  Acid    1.40 — 1.45  2.20 — 2.23 

Borax 89  1 1 1 
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Glycerin  Cjlyccriii 

s.g.  1.2326.  s.g.  i.2':>45. 

Uoric  Acid    13.78  24.80 

Caffeine 0.59                    0.47 

Calcium  Cilycerophosijhale 4- 15                      3-9^ 

Camphoric  Acid 2.36                     4.32 

Diethylbarbituric  Acid   0.78                     0.96 

Dimethylamidoantipvrine   1.9.                        1.5 

1  lexamethylenetetraniine    26.5  20.9 

Iodine 0.47                     0.67 

Lead  Acetate 129  143 

Mercuric  Chloride 53.5  75.3 

Potassium  Acetate  .  .  .  .  ^ 77.4  65.5 

Potassium  Bromide 20.6  17.2 

Potassium  Carbonate    40.5  39.4 

Potassium  Chlorate 1 .31                      1.03 

Potassium  Iodide 58.3  50.6 

Quinine    0.33                     0.96 

Quinine  Hydrochloride 14.3  16.8 

Quinine  Sulphate 0.72                     1.3 1 

Salicylic  Acid 0.97                      1.62 

Sodium  Benzoate 31.5  28.5 

Sodium  Bicarbonate   4.05                      7.86 

Sodium  Bromide   44.7  38.7 

Sodium  Carbonate 108 — 123  78 — 102 

Sodium  Chloride   JO-37                     8.28 

Sodium  Glycerophosphate   79.7  82.4 

Tartaric  Acid i  15.5 — 161.7        69.5 — 114.7 

In  the  case  of  arsenious  acid  20  weeks  were  found  ta  be  insuf- 
ficient to  bring  the  figures  obtained  by  the  cold  and  by  the  hot  method 
into  agreement ;  hence  both  are  given.  With  tartaric  acid  the  figures 
obtained  by  the  hot  method  include  the  acid  which  had  passed  into 
solution  in  the  form  of  esters. —  {K.  Holm  [from  Doctorate  Thesis, 
Anistcrdain] ). 


Specially  Denatured  Alcohol  For  Pereimerv. — The  fol- 
lowing formula,  to  be  known  as  specially  denatured  alcohol  Formula 
39-B,  is  authorized  for  use  in  the  manufacture  of  perfumes,  toilet 
waters,  alcoholic  barber  supplies  and  lotions : 
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To  every  lOO  gallons  of  pure  ethyl  alcohol  add  2^  gallons  of 
diethy Iphthalate,  C6H4(C02C2H5)2. 

Diethylphthalate  is  colorless,  practically  without  odor,  and  is 
miscible  with  alcohol.  Boiling  point  290°  €.-297°  C.  The  ester  con- 
tent should  be  not  less  than  99  per  cent.,  determined  by  the  usual 
saponification  method. 

Qualitative  detection,  fluoresceine  test:  Take  five  (5)  drops  of 
diethylphthalate  or  10  mils  of  the  2J/2  per  cent,  solution,  place  in  a 
small  casserole  and  add  5  mils  of  a  10  per  cent,  solution  NaOh. 
Evaporate  practically  to  dryness  on  a  steam  bath  and  then  to  complete 
dryness  over  a  low  Bunsen  flame.  Continue  heating  until  the  mass 
is  in  gentle  fusion.  Discontinue  heating  and  add  at  once  approxi- 
mately 0.5  Gm.  of  resorcin.  The  mass  effervesces  and  turns  a  dark 
brown.  Place  a  small  portion  of  this  mass  in  a  test  tube  and  add 
water.    The  characteristic  color  of  fluoresceine  develops  at  once. 

This  formula  should  not  be  used  in  preparation  of  an  alkaline 
character  as  a  chemical  reaction  will  take  place,  which  may  be  detri- 
mental to  the  finished  product. —  (Through  Merck's  Report.) 


Camphor  Substitutes. — Camphor  substitutes  are  now  being 
made  in  quantity  in  America  from  coal  tar,  according  to  Mr.  C.  R. 
De  Long,  chief  chemist  of  the  United  States  Tariff  Commission.  In 
an  address  delivered  recently  Mr.  De  Long  said  the  high  price  of 
camphor  during  the  war  led  to  search  for  a  substitute,  with  the  re- 
sult that  triphenyl  and  ticresyl  phosphates  were  introduced  as  substi- 
tutes for  camphor  in  the  manufacture  of  pyroxylin  plastics.  The 
fact  that  in  the  past  Japan  has  enjoyed  a  complete  monopoly  of  the 
world's  supply  of  camphor  was  well  known.  It  was  extremely 
doubtful  whether  these  two  coal-tar  products  could  replace  camphor 
in  pyroxylin  plastics  for  all  purposes,  but  they  offered  a  means  of 
overcoming  to  some  degree  the  Japanese  monopoly  in  camphor. — • 
{The  Chemical  Age,  through  Merck's  Report.) 
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NEWS  ITKMS  AND  PERSONAL  NO  lES 


Fki-:i-:  Im-oumatjox  About  Scientific  Instruments  and  Ap- 
paratus, Lai!C)Ratorv  Construction  and  Imjuu'MK.xt. — The  Re- 
search Information  Service  of  the  National  Research  Council  is 
prepared  to  supply  to  those  interested  information  about  scientific 
instruments,  apparatus  and  supi)lies,  laboratory  construction  and 
equipment. 

The  following  are  samples  of  requests  answered  recently: 

"Where  may  we  purchase  inexpensive  photomicrographic  ap- 
paratus ?" 

"Where  may  a  human  skull  be  purchased?" 
"Who  manufactures  a  good  grade  of  selenium  cells?" 
"Advise  where  lantern  slides  on  European  Geography  may  be 
obtained?" 

"Where  may  the  Lummer-Brodhun  cube  be  obtained?" 
"What  concern  makes  gauges  recording  in  fractions  of  an  inch?" 
"Where  may  apparatus  and  accessories  for  the  study  of  sensitive- 
ness of  photographic  plates  be  secured?" 

Address  requests :   National  Research  Council, 
Information  Service,  Washington,  D.  C. 


Where  to  Secure  Research  Cheisiicals. — A  compilation  of 
research  chemicals  has  been  prepared  by  Dr.  Clarence  J.  West  for 
the  Committee  on  Research  Chemicals  and  the  Research  Information 
Service  of  the  National  Research  Council.  The  American  chemical 
industry  has  made  a  very  marked  advance  during  the  past  few  years, 
and  a  surprisingly  large  number  of  high  grade  chemicals  may  now 
be  purchased  in  America.  It  has  seemed  desirable  to  list  these  with 
the  names  of  the  manufacturers.  The  addresses  of  seventy- four 
firms  are  given  in  this  compilation  and  the  list  of  chemicals  occu- 
pies eighteen  pages,  while  six  additional  pages  are  given  to  biological 
stains  and  indicators. 
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The  so  called  "heavy  chemicals"  have  been  omitted  because  there 
are  so  many  recog-nized  manufacturers  and  dealers  from  whom  they 
may  be  secured.  For  the  same  reason  practically  all  inorganic  salts 
are  omitted.  The  question  of  whether  or  not  to  include  dealers  who 
are  not  manufacturers  was  decided  in  the  negative  because  the  num- 
ber of  firms  which  would  have  to  be  included  would  make  the  list 
too  long  for  convenient  use.  It  is  recognized  that  the  list  has  many 
short-comings,  but  it  is  believed  that  it  is  well  worth  while  to  publish 
it,  in  order  that  with  the  co-operation  of  manufacturers  and  users 
of  these  chemicals  it  may  be  revised  and  made  as  nearly  complete 
as  possible. 

The  Committee  on  Research  Chemicals  is  a  committee  of  the 
Division  of  Chemistry  and  Chemical  Technology  of  the  National  Re- 
search Council,  and  is  composed  of  the  following  experts : 

i\Ir.  Wm.  A.  Collins,  Chief  Chemist,  Quality  of  Water  Division, 
U.  S.  Geological  Survey,  Washington. 

Dr.  Roger  Adams,  Professor  of  Organic  Chemistry,  University 
of  Illinois,  Urbana,  111. 

Capt.  D.  B.  Bradner,  Chief,  Chemical  Division,  Chemical  War- 
fare Service,  Edgewood  Arsenal,  Edgewood,  Md. 

Dr.  Hans  T.  Clarke,  Research  Chemist,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

Dr.  W.  F.  Hillebrand,  Chief  Chemist,  Bureau  of  Standards, 
Washington,  D.  C. 

Dr.  George  D.  Spencer,  Organic  Chemist,  Analytical  Reagent 
Investigations  Laboratory,  Bureau,  of  Chemistry,  Washing- 
ton. 

Dr.  Clarence  J.  West,  National  Research  Council,  Washing- 
ton. 

Those  interested  in  this  booklet  should  address  tlie  Research  In- 
formation Service,  National  Research  Council,  Washington,  D.  C. 
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Delacre,  Professor  at  the  University  of  Gancl.  In  two  parts: 
Part  I,  The  Aliphatic  Series,  pp.  198;  part  2,  The  Aromatic 
Series,  pp.  186;  16  x  23.75  cm.  Paris,  Librarie  Octave,  Doin., 
192 1. 

This  interesting  work  follows  the  orthodox  methods  of  present- 
ing a  discussion  of  the  elementary  facts  and  principles  of  organic 
chemistry.  Stress  is  naturally  laid  upon  those  substances  and 
processes  which  are  of  immediate  interest  to  pharmacists  while  other 
interesting  subjects  in  organic  chemistry  are  either  excluded  or  are 
very  briefly  treated.  As  an  introductory  text-book  the  work  will 
have  wide  application.  The  subject  matter  is  wisely  chosen  and  is 
presented  in  a  simple  manner  which  ought  to  make  it  readily  intel- 
ligible to  the  student.  There  is  an  extensive  use  of  structural  formu- 
las arranged  so  as  to  be  easily  understood.  Professor  Delacre  may 
be  complimented  upon  the  lack  of  complexity  in  his  presentation  of 
some  of  the  more  difficult  ideas  of  modern  organic  chemistry', 
especially  for  his  discussion  of  the  application  of  the  phase  rule  to 
solutions  and  solubility.  The  indexing  of  the  two  parts  is  not  as  ex- 
tensive as  the  reviewer  would  like  and  the  paper  used  is  of  poor 
quality. 

J.  F.  C. 


Les  Huiles  Vegetales.  By  Henri  Jumelle,  Professor  in  the  Faculty 
of  Marseilles.  Paris,  Bailliere  et  Fils,  12.5  x  17.5  cm.,  496  pages, 
1921. 

This  handy  little  book  comes  as  a  welcome  addition  to  the  ref- 
erence w^orks  on  the  subject  of  the  vegetable  oils.  The  author's  pur- 
pose is  to  furnish  an  essentially  practical  account  of  the  oils 
leaving  the  discussion  of  the  pure  chemistry  or  their  constituents 
to  other  text-books,  of  which  there  are  many.  Jumelle's 
book  gives  the  botanical  and  geographical  sources  of  the  oils,  the 
methods  employed  in  their  preparation,  and  the  analytical  constants 
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reported.  The  treatment  of  many  of  the  suhjects  is  rather  brief, 
but  it  is  not  possible  in  such  a  general  work  to  devote  space  to  numer- 
ous details  which  are  not  likely  to  be  of  general  interest.  The  book 
is  well  indexed,  a  feature  which  is  not  common  now-a-days  with 
either  French  or  German  publications.  The  paper  and  the  type  leave 
much  to  be  desired.  J.  F.  C. 
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EDITORIAL 


THE  ALCOHOL  QUESTION X AIRE. 

At  great  expense  and  trouble,  The  Journal  of  the  American 
Medical  Association  has  lately  completed  a  questionnaire  to  obtain 
the  opinions  of  the  principal  portion  of  the  medical  profession  in 
the  L'nited  States  on  the  therapeutic  value  of  the  more  important 
alcoholic  beverages.  The  results  are  not  overwhelming  in  any  direc- 
tion, but  the  majority  against  the  value  of  beer  and  wine  for  medic- 
inal purposes  is  very  decided.  That  the  interpretation  of  statistics 
requires  great  caution  is  well  known  to  all  who  have  studied  their 
use.  One  is  frequently  inclined  to  agree  with  the  cynical  Frenchman 
who  said  that  nothing  can  lie  worse  than  figures  except  facts. 

Over  fifty  thousand  question  papers  were  sent  out,  of  which 
somewhat  more  than  one-half  were  returned.  This  is  a  disappoint- 
ing point  in  itself.  A  stamped  addressed  envelope  was  enclosed,  and 
the  answering  of  the  question  could  hardly  require  ten  minutes  for 
most  physicians,  who  must  have  formed  their  opinions  already,  yet 
many  thousands  did  not  take  the  trouble  even  to  give  this  time  to 
one  of  the  most  important  problems  that  is  now  before  the  medical 
profession  of  this  country.  Of  those  that  answered,  the  general 
trend  is  about  the  same  all  over  the  country,  but  as  might  be  expected 
the  large  cities  and  the  well  populated  industrial  sections  of  the  At- 
lantic slope  show  a  strong  feeling  in  favor  of  alcoholic  beverages, 
though  even  in  these  beer  and  wine  have  more  opponents  than 
friends. 

\\  hisky  finds  the  greater  favor  among  those  who  regard  alcohol 
as  useful  in  disease.  This  is  in  accordance  with  sound  therapeutics, 
for  if  a  powerful  drug  is  to  be  used  at  all,  it  is  best  to  use  it  in  as 
concentrated  a  form  as  is  fairly  safe  and  in  as  definite  strength  as 

(145) 
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it  can  be  obtained  under  ordinary  conditions.  This  is  the  reason 
that  morphine  sulphate  is  used  instead  of  opium,  quinine  sulphate 
instead  of  bark,  strychnine  sulphate  instead  of  nux  vomica.  Whisky 
represents  a  strong,  nearly  pure  and  fairly  constant  preparation  of 
alcohol,  and  when  properly  aged  has  a  color  and  aroma  that  makes 
it  acceptable,  indeed,  too  acceptable,  to  many.  The  ideal  method  of 
treatment  would  be  to  use  the  so-called  "silent  spirit"  properly  di- 
luted, and,  if  necessary,  flavored  acceptably,  but  psychic  problems 
come  into  play  largely  in  such  lines  and  physicians  have  never  been 
favorable  to  getting  back  to  such  simple  principles  as  prescribing 
alcohol  for  itself  alone. 

The  large  majority  against  beer  and  wine  has  some  bearing,  al- 
though not  very  much  upon  one  of  the  questions  that  have  arisen 
under  the  \'olstead  Act.  Many  persons  who  are  favorable  to  the 
restriction  of  the  so-called  "strong  drinks,"  whisky  and  brandy  and 
their  many  fancy  mixtures,  believe  sincerely  that  the  sale  of  the 
beverages  of  low  alcoholic  content  should  be  permitted,  as  they  are 
supposed  not  to  lead  to  drunkenness.  The  practical  problem  is, 
however,  how  to  prevent  the  sale  of  the  stronger  drinks  in  the  places 
where  the  weaker  ones  are  on  sale.  All  experience  shows  that  few 
of  those  who  keep  places  for  the  sale  of  any  form  of  liquor  can  be 
trusted  to  keep  within  the  law  when  high  profit  is  the  reward  of 
breaking  it.  The  saloon  has  been  a  focus  of  law-breaking  from  the 
plains  of  Mesopotamia  in  the  morning  twilight  of  civilization  to  the 
present  day,  and  there  seems  to  be  no  way  to  exterminate  its  evils 
than  complete  suppression.  To  permit  the  sale  of  light  wines  and 
beers  is  simply  to  open  the  door  to  the  free  sale  of  all  other  bever- 
ages of  alcoholic  content. 

The  mere  figures  of  the  questionnaire  do  not  give  the  informa- 
tion necessary  to  determine  accurately  the  feeling  of  the  more  author- 
itative and  better-informed  of  the  profession.  While  the  number  of 
replies  is  disappointingly  less  than  was  hoped,  there  was  still  a  very 
considerable  return,  and  the  opinions  are  collected  from  all  sections 
of  the  country.  As  noted  above,  and  as  might  be  expected,  the  larger 
cities  and  industrial  areas  have  the  strongest  tendencies  to  favor  alco- 
hol. This  is  probably  due  in  considerable  measure  to  business  influ- 
ences, that  is,  to  the  profit  which  results  from  the  sale  of  such  prod- 
ucts, for  there  can  be  little  doubt  that  in  the  large  cities  many  doc- 
tors are  either  openly  or  secretly  interested  in  drug  stores,  and  the 


Am    Jour    Pharm.)  ^llC  .llcollol   (J UCSf iotDUlirC  H? 

Mar.,  1922.  )  ^ 

liability  of  these  to   favor  conditions  which   will  give  them  a   free 
hand  is  too  evident  to  be  overlooked  or  minimized. 

After  all.  when  we  consider  the  comparative  suddenness  with 
which  the  nation  took  up  prohibition,  the  rather  drastic  regulations 
which  the  X'olstead  Act  imposed,  the  large  number  of  persons  who 
look  upon  alcoholic  beverages  as  harmless  in  what  is  called,  (without 
being  clearlv  defined),  "moderation,"  and  the  long  and  extended  use 
it  has  had  in  medical  practice,  the  narrow  escape  from  negation 
which  the  favorite  form — whisky — had,  and  the  very  heavy  vote 
against  the  other  forms,  it  appears  that  a  very  large  number  of 
active  and  experienced  physicians  are  not  convinced  that  alcohol  has 
sufficient  therapeutic  value  to  make  it  worth  while  for  the  nation 
to  run  the  risk  of  its  sale.  We  may  consider  that  the  Joukn.vl  has 
done  a  great  public  service  and  has  thrown  considerable  light  upon 
the  national  attitude  towards. the  eighteenth  amendment. 

Another  point,  however,  deserves  consideration.  As  just  stated, 
many  physicians  (15,218  to  be  exact)  expressed  the  view  that  alco- 
hol is  not  needed  in  the.  treatment  of  disease,  for  the  exclusion  of 
whisky  must  be  regarded  as  practically  the  exclusion  of  alcohol  in 
any  form.  Yet  alcohol  is  a  powerful  drug,  capable  of  influencing 
certain  bodily  functions,  and  the  most  used  drugs,  such  as  mor- 
phine, mercurials,  arsenicals,  strychnine,  quinine,  are  all  potent  and 
more  or  less  directly  poisonous.  Is  alcohol  alone  of  all  the  common 
potent  remedies  without  therapeutic  value?  If  so,  one  would  like  to 
know  the  reason.  The  question  must  arise  as  to  how  many  of  those 
who  pronounced  absolutely  against  all  use  of  alcohol  in  treatment 
were  influenced  by  the  perils  that  it  carries  with  it,  and  felt  that  the 
only  escape  from  evils  was  complete  abandonment  of  the  use  of  the 
drug.  That  alcoholic  beverages  are  used  to  a  very  great  extent  when 
no  necessity  for  such  use  exists  is  evident  to  everyone,  but  it  still 
seems  to  be  a  question  as  to  whether  there  is  a  legitimate  field  for  its 
employment,  though  it  is  probable  that  this  field  is  much  more  limited 
than  is  commonly  assumed,  and  that  the  extent  to  which  alcohol  is 
abused  is  largely  due  to  the  laxity  of  the  medical  profession  on  the 
subject* 

H.  L. 
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PERFUMERY  AND  COSMETICS. 
By  E.  FuLLERTON  Cook.* 

In  the  cultural  development  of  civilization  one  of  the  qualities 
which  lifts  mankind  above  other  living  things  is  that  esthetic  sense 
of  mind  and  spirit  which  is  expressed  by  the  so-called  "fine  arts." 

To  those  who  will  to  see  are  given  the  delight  of  nature's  glories 
expressed  in  mountain,  sunset  and  sea,  and  in  a  thousand  other 
beautiful  pictures.  Man,  in  sculpture,  painting,  textile  arts,  and 
architecture,  has  also  learned  to  create  beauty  and  to  delight  in  it. 
For  the  ear,  great  artists  have  sung  their  melodious  dreams,  per- 
petuating them  in  music  for  the  stirring  of  the  human  heart ;  for  the 
lifting  of  nations  into  realms  of  sheer  delight,  or  inspiring  them  to 
noble  deeds.  The  epicurean  artist  has  brought  beauty  and  joy  by 
his  creations.  Through  the  touch  of  silk  and  velvet,  another  sense 
has  brought  to  man  an  appreciation  of  the  beautiful.  Truly  it  was 
ordained  that  the  sense  of  smell  should  also  bring  its  gifts ;  for  what 
more  delightful  than  the  perfume-laden  air  which  drifts  across  a 
field  of  new  mown  hay,  or  the  odor  of  the  pine  woods,  or  the  faint 
perfume  of  a  rose  or  other  fragrant  flower. 

The  enjoyment  of  fine  odors  has  not  received  the  cultivation 
that  is  given  music,  or  painting,  or  the  textile  arts ;  yet  it  plays  an 
important  role  in  the  lives  of  most  of  us,  influencing  our  actions  and 
giving  to  us  pleasures,  or  perhaps  distress.  Perhaps,  however,  I 
have  but  expressed  masculine  ignorance  of  the  extent  to  which  the 
feminine  mind  has  studied  and  applied  this  art  to  which  "mere  man" 
is  so  susceptible. 

Piesse  records  the  historic  fact  that  in  1770  an  act  was  intro- 
duced into  the  English  Parliament  which  read : 

"That  all  women  of  whatever  age,  rank,  profession,  or  degree, 
whether  virgins,  or  widows,  that  shall,  from  and  after  such  Act,  im- 
pose upon  and  betray  into  matrimony  any  of  his  Majesty's  subjects, 
by  the  scents,  paints,  cosmetic  washes,  artificial  teeth,  false  hair, 
Spanish  rouge,  iron  stays,  high-heeled  shoes,  bolstered  hips,  shall  in- 

*DcIivered  as  one  of  a  series  of  Free  Popular  Lectures  at  the  Philadel- 
phia College  of  Pharmacy  and  Science. 
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cur  the  penalty  of  tlie  law  now  in  force  a,i^ainst  witch  craft  and  like 
niisdenieanors.  and  that  the  marriage,  upon  conviction,  shall  stand 
null  and  void." 

What  one  among  us  has  not  felt  the  power  of  that  distinctive 
perfume  which  means  a  presence  or  a  precious  memory?  What 
woman  does  not  know  the  advantage  of  associating  a  romance  with 
a  pleasing  perfume  and  then  perpetuating  its  memory  by  allowing  the 
capture  of  a  glove  or  lacy  handkerchief  w^iich  hears  the  perfume? 

Some  one  has  said  that  no  sense  brings  so  vividly  to  mind  its  as- 
sociations as  that  of  smell ;  perhaps  each  one  of  you  can  bear  testi- 
mony to  this  truth. 

You  who  cater  to  the  feminine  taste  in  perfumes  should  know 
these  facts.  It  is  the  distinctive  odor,  obtainable  in  every  form, 
suitable  for  use  among  the  lingerie,  for  perfuming  the  bath,  or  per- 
haps ready  to  delicately  permeate  a  room  with  its  sweetness,  that 
will  please  "my  lady."     • 

For  this  is  needed  the  artists'  touch,  imagination  and  the  product 
of  the  master  perfumer. 

Perfumes  are  associated  in  the  earliest  records  with  rehgious 
ceremonies.  It  is  but  natural  that  the  nations  of  the  Far  East,  even 
in  extreme  antiquity,  should  have  offered  the  sweet-smelling  woods 
and  resins  of  their  native  land  as  gifts  to  their  Gods,  Thus  did  they 
show  their  homage  and  respect. 

Upon  the  Egyptian  Sphinx  which  formed  the  end  of  a  temple, 
is  pictured  the  king  burning  incense  and  offering  a  libation  of  oil  or 
ointment. 

In  Gre^k  mythology  men  are  pictured  as  obtaining  their  knowl- 
edge of  perfumes  through  the  indiscretion  of  a  nymph  of  Venus. 

The  early  use  of  perfumes  in  the  worship  of  the  Hebrews  is  in- 
dicated by  many  passages  of  the  Bible,  and  in  the  thirtieth  chapter 
of  Exodus,  Moses  is  directed  to  burn  perfumed  gums  and  woods 
upon  an  altar,  and  Aaron  to  "burn  thereon  sweet  incense  every  morn- 
ing" ;  Moses  is  directed  also  to  "take  sweet  spices,  stacte  and  onycha 
and  galbanum,  these  pure  spices  with  frankincense,"  and  to  "make 
perfume,  a  confection,  after  the  art  of  the  apothecary,  tempered  to- 
gether, pure  and  holy,"  and  "whosoever  shall  make  like  unto  that, 
to  smell  thereto,  shall  even  be  cut  off  from  his  people." 

India  and  Arabia  have  traditionally  been  the  lands  of  perfumes 
and  the  Greeks,  and  later  the  Romans  also  became  devotees  of  the 
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perfumers'  art,  soon  adapting  it  to  their  personal  use  and  carrying 
the  practice  to  an  extreme  never  since  attempted. 

In  Greece  the  perfumer's  shop  was  the  common  meeting  place 
for  gossip,  and  a  Greek  poet  of  350  B.  C.  wrote: 

"For  he  t'  annoint  himself 
Dipped  not  his  finger  into  alabaster, 
The  vulgar  practice  of  a  former  age ; 
But  he  left  fly  four  doves,  with  unguents  drenched, 
Not  of  our  sort,  but  every  bird  a  perfume  bore, 
Peculiar,  and,  differing  from  the  rest ; 
And  they  hov'ring  around  us,  from  their  heavy  wings 
Showered  their  sweets  upon  our  robes  and  furniture. 
And  I — ^be  not  too  envious,  gentlemen, — 
I  w^as  bedewed  with  violet  odours." 

In  the  Roman  Amphitheatre  during  a  spectacle  the  air  was 
constantly  refreshed  by  the  playing  of  fountains  of  perfumed  waters. 

Perfumed  ointments  were  kept  in  highly  ornamented  boxes 
usually  made  of  alabaster  or  onyx,  and  a  treatise  on  the  perfumer's 
art,  written  by  Apollonius,  is  still  extant  and  gives  the  sources  of 
supply  and  the  uses  of  the  various  odors. 

A  perfume  invented  by  Frangipanni,  one  of  the  earliest  Roman 
nobles,  is  yet  used  and  bears  his  name.  It  is  a  sachet  composed 
of  equal  parts  of  "every  known  spice,"  to  which  is  added  a  weight 
of  orris  root  equal  to  the  w^hole,  and  one  per  cent,  of  musk  and 
civet. 

It  is  supposed  that  the  Crusaders  brought  the  perfumer's  art 
to  England  from  Eastern  Lands,  and  by  the  Elizabethan  period  it  had 
been  developed  to  a  high  degree  of  perfection.  . 

Beau  Brummell,  the  arbiter  of  English  fashion,  did  not  be- 
lieve in  men  of  fashion  using  perfumes,  and  recommended  that  they 
send  their  linen  to  be  washed  on  Hampstead  Heath. 

At  the  close  of  the  nineteenth  century,  the  manufacture  of 
perfumery  has  been  well  established ;  immense  laboratories  were 
built  in  France  and  England,  and  their  products  sold  throughout 
the  world. 

The  raw  materials  available  at  that  time  were  all  from  nation- 
al sources.  A  number  of  animal  products  had  come  into  use,  not 
for  their  value  as  perfumes,  but  to  perform  a  necessary  function 
in  the  perfume,  namely  to  retard  the  lavish  expenditure  of   odor 
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which  the  plant  or  product  would  otherwise  freely  give  until  ex- 
hausted. 

This  class  of  products  are  termed  "fixatives,"  and  include 
such  substance  as  musk,  ambergris,  civet  and  castor.  These  materials 
are  still  used,  although  musk  and  ambergris  are  scarce  and  expensive, 
and  synthetic  products  have  successfully  replaced  them  in  many  in- 
stances. 

Naturally  perfumed  woods  or  flowers  represent  another  class 
of  natural  pro<lucts  used  throughout  the  centuries,  and  still  em- 
ployed for  sachets.  The  most  important  available  today  are  san- 
dalwood, orris,  rose  petals,  cassie  flowers,  orange  flowers  and 
vertivert. 

The  Oleoresins  of  Siam  Benzoin,  of  Oak  Moss,  Peru  Balsam, 
Tolu  Balsam,  Galbanum,  Orris,  Styrax,  etc.,  are  another  type  of 
preparations  which  are  still  used. 

The  perfume  of  flowers,  fruit  and  other  natural  products  is 
due  chiefly  to  a  substance  called  volatile  oil.  This  oil  exists  in 
the  tissues  of  the  plant,  and  its  extraction  is  accomplished  by  one 
of  several  ways.  Some  oils,  notably  those  of  the  citrus  group, 
including  orange  and  lemon,  are  found  in  comparatively  large  cells, 
near  the  surface  of  the  rind,  and  may  be  readily  removed  by  one  of 
the  following  processes : 

Sponge  Method:  The  fruit  is  cut  in  half,  the  pulp  removed, 
and  the  half  rind  pressed  against  a  sponge  which  absorbs 
the  liberated  oil. 

The  "rciiclla  process'  is  also  employed.  The  fruit  is  rotated 
rapidly  in  a  bowl-shaped,  tinned-copper  vessel,  covered  in- 
side with  small  spikes  or  knives,  and  the  oil  which  flows 
from  the  ruptured  oil  cells  is  collected  through  an  open- 
ing at  the  bottom  of  the  bowl. 

The  latest  method  of  extraction  is  called  the  Thcrmo-Pneu- 
matic.  The  whole  fruits  are  rotated  in  a  cylindrical  ves- 
sel containing  a  small  amount  of  water  and  lined  with 
small  spikes,  and  at  the  same  time  steam  is  admitted  or 
the  material  heated  by  the  use  of  a  steam  jacket.  The 
oil  is  collected  by  aspirating  or  drawing  off  the  vapors 
through  a  condenser.  Sometimes  the  oil  has  been  ex- 
tracted by  volatile  solvents  and  separated  by  means  of  a 
vacuum  still. 
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Other  volatile  oils  may  readily  be  obtained  by  what  is  termed 
"steam  distillation."  The  oil-bearing  portion  of  the  plant,  whether 
fruit,  seed,  flower  or  herb  is  placed  in  a  basket  in  a  still.  Water 
is  added  and  the  mixture  heated,  the  vapor  being  condensed  and 
collected  in  a  Florentine  receiver.  This  vessel  is  so  arranged  that 
the  oil  may  separate  and  rise  to  the  surface  for  collection,  while  the 
saturated  water  is  drawn  off  at  the  bottom.  The  water  thus  ob- 
tained is  sometimes  of  commercial  value,  as  Orange  Flower  Water 
and  Rose  Water,  but,  if  not  salable,  it  is  returned  to  the  still  for  the 
next  operation,  and  thus  the  loss  of  oil  avoided. 

The  modern  still  for  valatile  oils  is  often  adjusted  for  the 
use  of  a  vacuum,  that  the  temperature  may  be  reduced. 

The  more  important  oils  made  by  this  process,  and  of  value 
to  perfumery  are  Rose,  Neroli,  Lavender  Flowers,  Bay,  Cardamon, 
Cinnamon,  Rose-Geranium,  Jasmine,  Orris,  Palmarosa,  Petit-grain,. 
Sandalwood,  Ylang  Ylang. 

Some  volatile  oils,  especially  the  more  delicate  flower  per- 
fumes, cannot  be  obtained  successfully  by  steam  distillation,  either 
because  the  oil  exists  in  minute  quantity  or  is  injured  by  the  heat, 
oxidization  or  perhaps  hydrolysis. 

Other  processes  have  therefore  been  devised.  One  of  these  is 
termed  "Enfleurage"  or  the  "absorption  method." 

A  mixture  of  specially  selected  and  highly  purified  lard  and 
beef  fat  is  spread  in  a  thin  layer  on  a  glass  plate  in  a  frame, 
and  the  fresh  flowers,  each  morning  for  thirty  days,  are  sprinkled 
on  the  fat,  the  frames  being  stacked  on  each  other  for  the  inter- 
vening time  that  the  odor  may  be  obsorbed.  The  fat  or  "pomade" 
as  it  is  termed  is  later  washed  with  alcohol  to  remove  the  perfume, 
and  these  essences  were  for  many  years  the  most  important  perfume 
material  available. 

The  flowers  best  extracted  by  the  enfleurage  process  are : 

Jasmine, 
Tuberose, 
Jonquil, 

Lily  of  the  Valley, 
Mignonette  (Reseda), 

and  pomades  of   Rose,   Cassie,  A'^iolet,  Orange  Flowers,   Lilac 
and  Heliotrope  are  also  obtainable. 
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The  maceration  or  infusion  process  is  also  employed  l(jr  this 
same  group,  the  fresh  Bowers,  each  day,  being  tied  in  linen  bags 
and  macerated  in  the  warmed  fat  for  twenty-four  hours,  the 
flowers  being  removed  by  centrifuges.  The  fat  should  be  exposed 
to  at  least  fifteen  difTerent  lots  of  flowers. 

This  group,  which  cannot  be  so  satisfactorily  heated,  are  also 
extracted  by  cold,  volatile-solvents,  chiefly  ether  or  petroleum  ether, 
and  after  extraction  the  solvent  is  removed  by  vacuum  distillation. 

By  this  process  are  formed  what  arc  called  "concretes." 

The  flowers  satisfactorily  treated  by  this  method  are: 

Rose,  ^Mignonette, 
Parma  \'iolets,  and  sometimes 

Victoria  Violets,  Carnations. 

Orange  Blossoms,  Lily  of  the  \'alle\'. 

Jasmine,  Heliotrope, 
Tuberose,                                               •  Elder  Flowers, 

Jonquil,  Narcissus, 

Cassie,  Mimosas. 

The  volatile-solvent  method  of  extraction  removes  not  only 
the  volatile  oil,  but  also  the  flower  waxes  and  other  inert  con- 
stituents. If  these  are  now  removed,  a  still  more  concentrated 
product  results,  commercially  sold  under  various  names  such  as 
"Hyper-essences,'"  "Absolutes,"  etc.,  and  these  are  the  most  ex- 
pensive perfumery  materials  now  available,  the  current  price  for" 
violet  being  $1700  a  pound. 

Perfumers  who  use  this  class  of  material  are  apparently  justi- 
fied in  the  high  price  asked   for  their  products. 

The  cost  and  variability,  in  both  quality  and  price,  of  per- 
fumery products  from  natural  sources,  has  stimulated  the  modern 
organic  chemist  to  search  for  synthetic  perfume  materials  which 
w^ould   either   replace   or  augment   natural   perfumes. 

The  painstaking  efforts  which  have  been  made  to  determine 
the  physical  characteristics  and  chemical  constituents  of  important 
volatile  oils,  that  standards  for  pure  products  might  be  established, 
and  the  careful  analysis  of  many  other  products,  in  pure  research 
and  for  commercial  purposes,  has  made  available  a  vast  amount 
of  knowledge  covering  the  constituents  of  these  perfumes.  With  an 
exact  record  of  the  pure  chemicals  composing  the  perfume  and  the 
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proportion  in  which  they  exist  in  nature,  the  organic  chemist  theo- 
retically is  only  required  to  prepare  the  various  pure  chemicals,  mix 
them  in  the  proportion  indicated  and  produce  artificially  a  rival  of 
nature,  which  would  always  be  uniform  in  quality  and  odor-value, 
and  at  a  price  subject  to  little  fluctuation. 

This  dream  of  the  synthetic  chemist  has  today  been  partly 
realized.  Many  natural  oils  have  been  almost  completely  dupli- 
cated in  the  laboratory,  and  the  chemist  has  also  discovered  chemi- 
cals which  possess  odors  practically  indentical  with  those  in  nature, 
but  entirely  unrelated  chemically.  Artificial  musk  admirably  illus- 
trates this  fact. 

The  perfume  chemist  has  also  been  able  to  reproduce  many 
flower  odors,  which  it  has  not  been  possible  to  extract  from  the 
flowers  because  of  the  minute  quantity  present;  such  odors  as  arbu- 
tus and  sweet  pea  are  illustrations. 

It  must  not  be  thought,  however,  that  synthetic  perfumes; 
always  fully  duplicate  nature's  odors.  Often  there  are  minute 
quantities  of  constituents  which  are  so  illusive  that  they  escape  the 
most  careful  analysis  and  others  have  defied  reproduction,  but  suffi- 
cient has  been  done  to  fascinate  and  awe  those  who  make  a  casual 
study  of  modern  laboratory  creation  and  to  almost  drive  natural 
perfumery  products  from  the  field. 

Taking  up  these  synthetic  and  natural  products  side  by  side,  it 
is  possible  to  obtain  interesting  comparisons  and  also  to  note  the 
available  materials  and  the  methods  of  production. 

No  strictly  scientific  odor  classification  has  yet  been  made, 
since  there  seems  to  be  no  basis  comparable  to  that  of  the  spectrum 
for  colors,  but  the  following  well-known  perfume  substances  and 
odors  have  been  arranged  primarily  from  the  standpoint  of  the 
chemical  relation  of  the  more  important  constituent.  Grouped  with 
these  are  all  odors  which  resemble  the  key-odor  but  without  regard 
to  chemical  affiliation,  thus  really  making  the  classification  one  of 
related  odors,  alphabetically  arranged. 

The  scope  of  this  paper  will  not  permit  a  complete  listing  of 
the  constituents  of  every  oil,  only  the  more  important  having  been 
included.  Those  who  desire  a  more  complete  presentation  of  the 
chemistry  of  odorous  substances  are  referred  to  Parry  or  Gilde- 
meister  and  Hoffman. 
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Both  the  open  and  closed  chain  series  of  organic  chemicals  are 
represented  among  perfume  products  and  a  large  variety  of  chemi- 
cal structures,  such  as  alcohols,  ketones,  aldehydes,  esters,  phenolic 
compounds,  terpenes,  etc.,  are  found. 

Nitrogen  compounds"  are  represented  only  in  the  musk-like  prod- 
ucts and  sulphur  must  he  rigidly  excluded  as  even  a  minute  trace 
■will  render  most  suhstances  unfit  for  use. 

ACACI.\    HLOSSOMS. 

Vara. — The  methyl  ether  of  beta  naphthol,  commercially 
known  as  "Yara,"'  is  a  very  powerful  odor  used  almost  exclusively 
for  perfuming  soaps.  One-quarter  ounce  will  perfume  lOO  pounds 
of  soap.  This  is  an  excellent  illustration  of  the  striking  change  in 
odor-value  brought  about  by  a  slight  modification  of  chemical 
structure.  Betanaphthol,  a  medicinal  chemical,  not  of  itself  a  per- 
fume, is  changed  by  the  introduction  of  the  methyl  group,  CH3,  into 
a  powerful  perfume,  not  known  to  exist  in  nature. 

-  ANISE   OIL. 

Ancthol. — This  definite  chemical,  a  phenolic  compound,  is  the 
chief  constituent  in  the  Oils  of  Anise  and  Star  Anise. 

ARBUTUS. 

This  odor,  such  a  source  of  delight  in  the  spring  to  those  who 
have  the  time  to  search  for  the  delicate  blossoms  hiding  close  to 
the  ground,  has  been  reproduced  synthetically  and  is  a  grateful  per- 
fume. 

BAY    OIL. 

This  oil  is  not  produced  synthetically  but  one  of  its  most  im- 
portant constituents  is  the  definite  chemical  Engcnol  found  also  in 
clove  and  other  volatile  oils. 

This  oil  gives  the  distinctive  odor  to  "Bay  Rum." 

BERGAMOT  OIL. 

Important  pure  chemical  constituents    of    this    citrus    oil    are: 

Limonenc,  a  terpene,  also  found  in  the  oils  of  Lemon,  Orange, 
Caraway,  etc.,  also  the  alcohol  Limilol  C10H17OH,  and 
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Linalyl  Acetate,  which  is  Hkewise  found  in  lavender  oil,  and 
used  in  the  artificial  production  of  the  oils  of  bergamot  and 
lavender.  Linalyl  acetate  also  occurs  in  the  oils  of  ylang 
ylang,  petit  grain,  neroli,  jasmine,  gardenia,  and  others. 

BITTER  ALMOND  OIL. 

The  natural  oil  largely  consists  of  pure 

Benzaldehydc,  CgHsCHO,  a  chemical  substance  which  may  be 
produced  synthetically. 

Nitrobenzene,  C6H5NO2,  Oil  of  Mirbane.  It  is  not  chemi- 
cally identical  with  benzaldehyde  but  has  an  odor  resem- 
bling Bitter  Almond  and  is  used  as  a  cheap  soap  perfume. 

CARNATION. 

A  substance  known  as 

Iso-eugenol  is  found  in  small  amounts  in  the  oil  of  ylang; 
ylang  and  nutmeg.  It  possesses  a  powerful  carnation- 
like odor  and  is  essential  in  the  production  of  artificial 
carnation  or  "ocillet." 

Another  modification  of  eugenol, 

Methyl-eugenol,  is  found  in  the  oils  of  calamus,  cassie  and  bay. 
It  possesses  a  distinct  carnation-like  odor  and  is  used  in 
manufacturing   perfumes   of   the   carnation   type. 

Caryophyllene,  C15H24,  obtained  from  the  oils  of  cinnamon, 
clove  and  other  oils,  possesses  an  odor  resembling  carna- 
tion. 

CASSIE  OIL   (resembling  violets). 

This  oil  from  Acacia  Farmesiana  possesses  an  odor  resembling 
the  violet.  It  is  obtainable,  for  perTumery,  chiefly  in  the  form  of 
a  pomade,  although  the  oil  is  a  commercial  article. 

It  has  been  carefully  analyzed  and  shown  to  contain  the  follow- 
ing  definite   chemical   constituents : 

Farnesol, 

Geraniol, 

Linlol, 

Benzyl  alcohol. 
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Methyl  salicylate, 
Adecylic  aldehyde, 
A  carminic  aldehyde, 
An  anisic  aldehyde, 
also  a  ketone  of  a  violet-like  odor. 
A  synthetic  cassie  is  obtainable. 

CINNAMON    OIL. 

In  addition  to 

Cinnaniic  aldehyde,  which  is  the  most  important  constituent  in 
the  oils  of  cinnamon  and  cassia,  there  is  found 
Caryophyllene,  a  sesquiterpene,  C15H24,  having  an  odor 
resembling  carnations. 

CLOVE   OIL. 

The  characteristic  constituent  in  the  oils  of  clove,  cinnamon 
leaf,  bay,  and  pimento  is 

Eugenol,  C10H12O2.  This  substance  is  chiefly  important  as 
the   starting  point  for  synthetic  "vanillin." 

GARDENIA. 

Methyl  Anthranilate,  an  ester,  is  one  of  the  constituents  of  this 
oil  and  possesses  the  characteristic  odor  of  the  synthetic 
perfume  resembling  gardenia. 

HAWTHORN. 

Anisic  Aldehyde — also  known  as  "aubepine,"'  is  the  basis  for 
the  above  synthetic  odor. 

HELIOTROPE. 

Heliotropin  (pipcronal).  The  methylene  ether  of  protoca- 
techuic  aldehyde,  a  white  crystalline  substance,  possesses  a 
powerful  odor  resembling  heliotrope  and  is  the  basis  for 
synthetic  heliotrope  perfumes.  It  is  an  excellent  blender 
and  fixative. 

HONEYSUCKLE. 

The  odor  sold  as  Honeysuckle  is  prepared  synthetically. 
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HYACINTH. 

Phenyl  Propyl  Alcohol  possesses  a  soft,  heavy  odor  of  the 
hyacinth  type.  The  odor  of  Cinnamic  Alcohol  is  also 
similar  to  hyacinth. 

Another  substance  having  a  hyacinth-like  odor  is 
Phenylacctic  Aldehyde.     It  is  not  found  naturally  but  is  used 

in  the  synthetic  production  of  a  hyacinth  odor. 
Phenyl  ether  (Diphenyl  Oxide)  also  resembles  hyacinth  and  is 

much  used  in  synthetic  perfumery. 

JASMINE   OIL. 

The  analysis  of  natural  jasmine  oil,  according  to  Hesse  and 
Miller,  shows  about  the  following  composition: 

Benzyl  Acetate 65.  parts 

Linalyl    7.5  ' " 

Benzyl  alcohol    6.  " 

Linalol 15.5  " 

Indol 2.5  " 

Jasmine  (a  ketone)    3.  " 

Methyl  anthranilate   0.5  " 

Other  entirely  dififerent  chemical  substances  possess  a  jasmine- 
like odor,  as 

Brom-styrolene   (CgHs.CH.CHBr) 

Styrolene    alcohol    (or   phenyl-glycol-methylene-acetol)    CgHs. 

CH(0H)CH20H.     Secondary  styrolyl  acetate  CeHg.CH; 

(O.CO.CH3)CH3  and  are  all  used  for    making    synthetic 

jasmine. 

JONQUILLE. 

This  odor  is  obtainable  from  natural  sources  through  the  en- 
fleurage  process  and  is  also  made  synthetically. 

LABDANUM   RESIN. 

A   ketone   obtained    from  this   resin, 

Acetphcnone,  C0H5.CO.CH3,  is  now  made  synthetically.  It 
possesses  a  powerful  odor  and  is  used  chiefly  in  soap  per- 
fumery. 
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LAVENDER    FLOWER    OIL. 

The  alcohol  Linalol,  C10H17H  and 

Linalyl  Acetate  are  important  constituents  of  this  oil  and  con- 
stitute the  basis  for  the  synthetic  oil. 

LEMON    OIL. 

This  is  a  natural  product,  produced  in  enormous  quantities  in 
lemon-growing   countries.     It   contains 

Limonene,  a  terpene  having  the  formula  CiqHic,  which  rep- 
resents the  largest  proportion  of  the  oil. 

Linalol,  an  alcohol,  C10H17OH,  is  also  present  and 

Citral  represents  from  4  to  6  per  cent,  of  the  oil  and  gives 
it  the  characteristic  flavor. 

Citral  is  obtained  artificially  by  oxidizing  geraniol  and  is  also 
extracted  from  lemon  grass  oil. 

LILAC, 

This  odor  is  one  of  the  triumphs  of  the  synthetic  chemist,  as 
it  is  not  obtainable  from  natural  sources  and  is  one  of  the  most 
popular  and  pleasing  of  perfumes. 

Terpineol,  a  terpene  alcohol,  C10H17.OH.  It  is  the  basis  for 
most  of  the  perfumes  of  the  lilac  type. 
Various  modifications  are  sold  under  the  names  "Muguet," 
Syringol,  lilacine  and  synthetic  gardenia.  '  It  is  often 
blended  with  geranium  oil,  heliotropine,  ylang  ylang,  san- 
dalwood and  rose.  Heat,  acid  and  alkali  do  not  appreci- 
ably affect  it. 

LILY  OF  THE   VALLEY. 

This  popular  perfume  is  only  obtainable  synthetically  and  al- 
though it  represents  a  compounded  product  the  basis  is  the  alcohol 
terpineol. 

MAGNOLIA. 

This  is  again  a  purely  synthetic  perfume. 

Ethyl  acetate  C2H5.C2H3O2  is  found  in  small  amounts  in  the 
natural  magnolia. 

MEADOW  SWEET. 

Salicylic  aldehyde  is  said  to  be  the  basis  for  this  perfume. 
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NARCISSUS. 

Phenylacetic  aldehyde  is  said  to  be  the  basis  for  the  synthetic 
narcissus  perfumes. 

NEROLI    OIL     (orange    FLOWERS.) 

The  odor  of  orange  flowers  has  long  been  highly  prized  as  a 
perfume.  The  unmodified  odor  of  the  flowers  is  obtainable  from 
pomades,  concretes,  absolutes  and  from  Orange  Flower  Water.  The 
distilled  oil  known  as  Oil  of  Neroli,  possesses  a  valuable  but  dis- 
tinctly altered  odor.  This  oil  is  the  most  pronounced  odor  in 
"Cologne  Water"  which  has  been  a  popular  perfume  for  more  than 
a  hundred  years. 

Synthetic  Neroli  is  also  obtainable  and  the  oil  has  been  shown 
to  contain  the  following  pure  chemicals  and  possibly  others : 

Indol,  C8H7N,  found  in  the  oils  of  orange  and  jasmine  flowers. 

Phenyl-ethyl  alcohol  C6H5CH2.CH2OH 

Methyl  Anthranilate — The  methyl  ester  of  ortho-amido — • 
benzoic  acid. 

Ethyl  Anthranilate — Sweeter  and  better  than  the  methyl  ester. 

Octyl  Aldehyde — CH3(CH2)6CHO — A  natural  constituent. 

Other  substances  have  been  found  to  resemble  the  odor  of 
orange  flowers  and  are  much  used  in  synthetic  perfumery. 

Phenyl  ether  (Diphenyl  oxide)   is  one  of  these. 

Bromelia — The  ethyl  ether  of  beta-naphthol,  is  a  powerful 
odor  resembling  orange  flowers  and  used  in  perfuming 
soap.  One-quarter  ounce  will  perfume  100  pounds  of 
soap. 

NEW   MOWN   HAY. 

The  basis  of  this  long  popular  perfume  is  a  delightfully  odorous 
substance  found  naturally  in  the  tonka  bean,  in  newly  cut  grass,  and 
also  made  synthetically. 

It  serves  also  as  a  fixative. 

ORANGE   OIL. 

This  valuable  oil  is  obtained  from  the  natural  source,  the  rind 
of  the  orange. 

Limonene  a  terpene  CioHje  constitutes  the  larger  part  of  the 
oil. 
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ORCHIDS. 

The  perfume  sold  under  this  title  is  purely  synthetic  and 
Amyl  Salicylate  is  the  base  usually  employed.     Perfumes  on 

the  "Orchid"  type  are  also  sold  as  "orchidae,"  trefle,  or 

trefoil,  etc. 

ORRIS. 

"Orris  Root"  as  it  is  commercially  known,  the  rhizome  of  Iris 
florentina,  possesses  a  pleasing  odor  resembling  violets,  and  was  for 
many  years  the  most  important  artificial  violet  odor. 

Ground  or  powdered  Orris  is  today  the  basis  for  most 
sachets.  The  oil  and  the  ketone  irone,  obtained  from  the  oil  and 
also  produced  synthetically,  being  isomeric  with  ionone,  is  yet  an 
important  factor  in  producing  modern  violet  perfumes. 

PALMAROSA    OIL. 

Geraniol,  CiqHiyOH,  also  an  important  constituent  in  Oil  of 
Rose  is  found  in  this  oil. 

PINE    OIL. 

This  pleasantly  smelling  oil,  suggesting  the  pine  forests,  is  used 
in  the  industries  and  in  medicine  and  has  also  found  a  place  in 
perfumes  of  the  type  used  for  refreshing  the  air  of  rooms  where 
cheapness  and   refreshing  effects  are  essential. 

Some  of  its  chemical  constituents  are : 

Pinenc,     Camphene     and     Sylvestrcnc,     terpenes     having     the 

formula  CjoHie. 
Sylvestrene  is  also  found  in  terpentine. 

PINE    NEEDLE   OIL. 

This  oil  is  very  similar  to  Pine  Oil. 
Bornyl  Acetate  is  an  important  constituent. 

ROSE. 

Rose,  for  centuries,  has  been  one  of  the  most  valued  perfumes 
and  fortunately  the  natural  course  has  provided  materials  for  the 
perfumer.  Rose  petals,  carefully  dried,  and  preserved  in  an  orna- 
mental  jar  is  the   chief   odorous   substance  used   in   the   perfume 
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known  as  "potpourri."  The  oil  has  long  been  distilled  and  is  usually 
known  as  "Otto  of  Rose."  The  distilling  of  Rose  Oil  in  Bulgaria^ 
from  where  the  largest  amount  has  long  been  obtained,  is  today  a 
government  monopoly.  The  roses  are  grown  for  the  oil  and  an  acre 
yields  about  100  pounds  of  roses  each  day  for  about  three  weeks. 

In  Southern  France  the  roses  are  grown  primarily  for  the 
flower  market  but  much  Oil  of  Rose  is  distilled. 

In  Bulgaria  it  is  said  that  it  requires  about  3000  pounds  of 
roses  to  produce  one  pound  of  oil.  In  France  from  lo^ooo  to  20,000 
pounds  of  roses  to  produce  one  pound  of  oil. 

The  natural  rose  perfume  is  also  available  from  pomads  and  as 
Rose  Water.  The  Oil  of  Rose  has  been  carefully  analyzed  and 
shown  to  consist  of  solid  stearoptenes,  representing  about  33  per  cent, 
of  the  oil,  complex  alcohols,  about  50  per  cent,  and  esters.  A  typical 
analysis  is  as  follows : 

Stearoptenes  (paraffin  hydrocarbons,  C16H34)   33.5  parts 

Geranyl  acetate,  1.6  parts. 

Geranyl  Phenylacetate 

Citronellol,  CioHi<)OH 

Geraniol,   C10H17OH 

Rhodinol,  C10H19OH  All  alcohols 

Phenyl  ethyl  alcohol,  C6H5.CH2.CH2OH  [      50.0  parts 

Nerol 

Fornesol  Ethylic  alcohol 

Linalol,  C10H17OH 

These  definite  chemicals  have  all  been  made  synthetically  or 
separated  from  other  oils  and  enter  into  synthetic  Rose  products. 

Other  chemical  substances  possess  roselike  odors  and  are  used 
in  preparing  synthetic  Oil  of  Rose.     Some  of  these  are : 

Octyl  Alcohol 

Octyl  aldehyde 

Citronellyl  Acetate 

Phenyl-ethyl  Propionate 

Geranyl  Butyrate  used  chiefly  for  perfuming  soaps. 

ROSE   GERANIUM    OIL. 

This  oil  consists  chiefly  of  geraniol,  27  to  58  per  cent.,  Citro- 
nellol, 42  to  73  per  cent.    Also  Linalol. 

The  larger  the  proportion  of  Citronellol,  the  better  the  grade. 
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The  following  additional  chemical  substances  are  of  interest  in.' 
connection  with  Geranium  Oil : 

Gcranyl  formate  is  not  found  naturally  in  the  oil,  but  has  a 

sweet,  rose-geranium-like  odor. 
Citroncllyl  Acetate  is  used  in  blending  the  synthetic  oil. 
The  basis  of  most  synthetic  Geranium  Oils  is 
Phenyl  ether  (Diphenyl  oxide),  CcH.rj.O.CcH^. 

ROSEMARY    OIL. 

One  of  the  constituents  of  this  oil  is 
Bornyl  Acetate. 

SANTALWOOD  OIL. 

This  oil,  used  in  small  amounts,  chiefly  as  a  fixative,  contains- 
Santalcnc,  a  sesqueterpene,   C15H24,  and 
Santalol,  an  alcohol,  Ci.5H240. 

SWEET    PEA. 

This  delicate  odor  has  been  admirably  reproduced  synthetically. 

TUBEROSE. 

The  odor  of  the  tuberose  does  not  pre-exist  in  the  plant  as 
a  volatile  oil,  but  is  the  result  of  chemical  action  upon  constituents, 
among  which  are  Benzyl  Alcohol  and  Menthyl  Anthranilate. 

VANILLA. 

Vanilla  is  usually  thought  of  as  a  flavoring  substance,  but  the 
crystallizable  aldehyde,  vanillin,  present  in  the  beans,  possesses  odor 
value  and  excellent  fixative  qualities. 

Vanillin  (CsH^^Os)  methyl  protocatechuic  aldehyde,  besides  oc- 
curring naturally  in  the  vanilla  bean  (about  2  per  cent.) 
is  also  found  in  benzoin  and  the  balsams  of  Peru  and  Tolu. 
The  commercial  product,  however,  is  prepared  artificially 
by  various  processes,  the  most  important  being  the  oxida- 
tion of  eugenol  from  oil  of  clove. 

VERBENA    OIL. 

This  oil  has  been  used  as  a  cheap  form  of  perfume. 

VERTIVERT. 

Both  the  oil  and  the  ground  root  have  been  used  in  perfumery. 
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VIOLET. 

The  violet  perfume  is  the  most  popular  of  odors,  but  Violet 
flowers  contain  so  small  an  amount  of  volatile  oil  that  when  ob- 
tained from  natural  sources  it  becomes  the  most  expensive  per- 
fume material  known.  According  to  Isokovics  one  pound  of  fresh 
flowers  cost  in  the  producing  districts  of  France  from  25  to  35 
cents  and  four  pounds  of  flowers  yield  only  one  grain  of  oil  when 
all  non-odorous  constituents  are  excluded.  This  would  make  the 
true  flower  oil  cost  over  $7000  a  pound  and  it  is  interesting  to  note 
that  in  a  current  price  list,  a  concentrated  extract  of  violet  flowers  is 
quoted  at  $1700  per  pound.  It  can  therefore  be  seen  that  the  dis- 
covery of  a  synthetic  product  possessing  the  true  violet  odor  was 
a  valuable  contribution  to  perfumers'  art. 

This  substance  is  known  as  lonone  and  a  number  of  modifica- 
tions have  been  developed. 

lonone.  From  the  standpoint  of  modern  perfumery,  this  ketone 
is  considered  essential  for  the  production  of  violet  odors. 

It  is  now  marked  in  two  forms  known  as  Alpha-ionone  and 
Beta-ionone.  A-ionone  is  said  to  have  a  sweeter  and  more  pene- 
trating odor,  rather  resembling  orris,  while  the  b-ionone  is  more  like 
the  true  violet  flowers.  They  are  very  powerful  and  must  be  largely 
diluted,  at  least  one  to  one  thousand  and  blended  with  other  sub- 
stances to  produce  the  desired  efifect. 

Irone.  A  ketone  naturally  present  in  Orris  Oil,  is  isomeric  with 
ionine  and  has  the  formula  C13H20O.  It  possesses  an 
odor  resembling  violet  and  is  used  in  violet  perfumes. 

WINTERGREEN    OIL. 

This  oil,  chiefly  used  as  a  flavor,  contains  about  99  per  cent,  of 
Methyl  Salicylate,  a  definite  chemical,  CH3C7H5O3.  The  Oils  of 
Betula  and  Sweet  Birch  contain  about  the  same  amount  of  methyl 
salicylate  and  the  Pharmacopoeia  considers  the  three  products  iden- 
tical from  the  therapeutic  standpoint. 

Methyl  Salicylate  is  prepared  synthetically  on  a  large  scale. 

YLANG    YLANG    OIL. 

This  oil  is  largely  obtained  from  the  Philippine  Islands,  Java, 
and  Southern  Asia,  and  the  name  means  "flower  of  flowers." 
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It  possesses  perfume  value  and  analysis  shows  it  to  contain 

Linalol, 

Geraniol, 

Codinene, 

Methyl  ether  of  eugenol, 

"  "      "  iso-eugenol, 

Methyl  benzoate 

"       salicylate, 
Benzyl  acetate 

"      benzoate, 

"      alcohol,  and 
Methyl  anthranilate. 
It  is  prepared  synthetically. 

"oriental  odors/' 
A  type  of  odor  which  is  intense,  heavy,  and  lingering,  contain- 
ing such  substances  as  santalol,  cedrol,  patchouli  alcohol,  guaiol,  is 
referred  to  as  an  oriental  odor.  Another  name  applied  to  this  class 
of  odors  is  "Trefle."  These  odors  are  all  compounded  and  do  not 
represent  any  natural  flower.  A  number  of  samples  are  displayed, 
which  represent  this  class. 

COMPOUNDED    ODORS. 

In  addition  to  the  well-known  flower  odors  as  rose,  lilac,  violet, 
etc.,  the  perfumer  has  developed  blends  of  odorous  substances  to 
which  a  fanciful  name- is  attached. 

This  tendency  has  been  very  marked  of  recent  years  and  special 
names  hke  "Dje'r-Kiss,"  "Ideal,"  "Adoration,"  "Azurea,"  "Mary 
Garden,"  etc.,  are  being  controlled  and  extensively  advertised. 

The  possibility  for  new  odors  in  this  class  of  perfumes  is  un- 
limited with  the  hundreds  of  natural  and  synthetic  odors  made  avail- 
able for  the  perfumer. 

Samples  of  some  of  these  are  shown. 

FIXATIVES. 

As  already  mentioned,  the  perfumer  has  found  it  necessary  to 
add  to  perfumes  certain  substances  which  lessen  the  volatility  of  the 
floral  odors  and  increase  the  permanency  of  the  product.  These 
substances  in  themselves  often  possess  a  disagreeable  odor,  but  are 
used  in  small  amounts  and  are  unnoticed  in  the  finished  perfume. 
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Some  of  the  substances  of  this  character  are  of  animal  origin, 
as  musk,  civet,  castor  and  ambergris,  others  are  from  vegetable 
sources,  as  gum-resins  and  balsams,  while  still  others  are  synthetic, 
as  heliotropin,  vanillin,  coumarin,  synthetic  musk,  civet,  etc. 

Musk.  Natural  Musk  is  a  dried  secretion  obtained  from  the 
Musk  deer.  It  is  excessively  costly  and  difficult  to  procure  in  pure 
form  as  the  animal  from  which  it  is  obtained  frequents  the  mountain 
heights  of  interior  Asia,  chiefly  Thibet,  and  is  almost  extinct  because 
of  the  many  years  that  it  has  been  hunted.  Today  it  is  quoted  at 
from  $50  to  $80  an  ounce  and  recent  purchases  of  the  tincture  cost 
$9  for  four  fluid  ounces. 

Fortunately  the  odor  and  fixative  value,  which  apparently  is  due 
to  a  ketone,  has  been  largely  duplicated  by  the  chemist  but  by  an 
entirely  different  chemical  entity. 

Artificial  Musk.  The  true  Musk  ketone  is  without  the  pres- 
ence of  nitrogen,  but  several  nitrogenous  compounds  have 
been  produced  which  strongly  resemble  the  musk  odor. 

The  chemical  constituents  of  some  of  the  artificial  musks  are 
as  follows : 

Tri-nitro-hutyl  xylene   {"xylene  musk"  or  "Musk-Baur"). 

Butyl-xylene-propyl  ketone  {"ketone  musk"). 

Dinitro-tertiary-hutyl-xylene-aldehyde   { "aldehydemusk" ) . 

Dinitro-tcrtiary-hutyl-xylcne-cyanide  {"cyanide  musk") . 

Musk  Amhrette  or  Dinitro-butyl-meta-cresol-niethyl  ether  is  also 
a  substance  having  a  musk-like  odor. 

Ambergris — The  substance  which  has  long  been  prized  as  a 
fixative  is  an  animal  decomposition  product  ejected  by  the 
Sperm  Whale  and  usually  found  floating  on  the  ocean.  The 
better  qualities  are  worth  at  least  $25  an  ounce. 

A  practically  identical  synthetic  product  has  been  produced 
which  can  be  sold  for  $50  a  pound. 

Civet — A  secretion  obtained  from  the  civet  cat,  is  valuable  as  a 
fixative.  The  natural  product  is  obtainable  at  a  reasonable 
price,  as  the  animal  from  which  it  is  procured  is  domesti- 
cated in  the  East  Indies  and  the  secretion  may  be  secured 
by  scraping  the  secretion  gland. 
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Synthetic  Civet  is  also  available  and  is  sold  nnder  the  name 
of  "Civettine." 

Castor — A  secretion  product  resembling  civet,  obtained  from 
the  beaver.  This  product  was  at  one  time  extensively  used 
in  the  practice  of  medicine  but  has  fallen  into  disuse. 

Storax,  a  balsam  for  many  years  obtained  from  the  oriental 
sweet-gum  (Liquidambar  orientalis )  but  now  also  com- 
mercially available  from  the  "sweet-gum''  tree  of  America 
( Liquid-ambar  styraciflua)  is  used  as  a  fixative  in  perfum- 
ery. That  portion  of  Storax  which  gives  it  value  in  per- 
fumery consists  of  the  cinnamic  acid  esters  of  ethyl,  benzyl, 
phenyl,  propyl  and  cinnamyl  alcohols  also  phenyl  propyl 
alcohol,  cinnamyl  alcohol  and  vanillin. 

Balsam  of  Peru  consists  chiefly  of  benzyl  cinnamate  and  ben- 
zoate,  free  benzoic  and  cinnamic  acids.  An  alcohol  named 
peruviol  and  small  amounts  of  fornesol,  cinnamic  alcohol 
and  vanillin. 

Balsam  of  Tolu  consists  chiefly  of  a  terpene,  phellandrene,  ben- 
z}l  benzoate,  benzyl  cinnamate  and  fornesol. 

Amyl  Bcnaoatc  and  Benzyl  Benzoate  are  among  the  best  known 
fixatives  and  the  latter  is  also  used  in  perfumery  as  a  solvent 
for  artificial  musk,  the  so-called  "musk  oil"  being  a  solu- 
tion of  artificial  musk  in  benzyl  benzoate. 

HcUotropin,  vanillin  and  coumerin  all  possess  valuable  fixative 
as  well  as  perfume  qualities.  These  have  all  been  referred 
to  elsewhere  in  this  paper  and  details  given. 

Fruit  Flavors. 
Many  artificial  fruit  flavors  have  been  marketed  having  odors 
and  flavors  similar  to  those  of  the  natural  fruit.    To  most 
people,  however,  the  results  have  been  disappointing.     It 
is  interesting  to  note  that  at  the  present  time  Dr.  Frederick 
W.  Power,  a  research  chemist  of  international  reputation 
is  engaged  in  the  U.  S.  Bureau  of  Chemistry,  upon  a  study 
of  the  composition  of  important  fruit  flavors. 
The  results  of  this  work  is  being  published  in  a  series  of  Gov- 
ernment Bulletins  and  this  investigation  has  already  made  it  pos- 
sible to  greatly  improve  some  artificial  fruit  flavors  and  promises 
gratifying  and  valuable  results. 
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In  preparing  this  review  of  the  perfumery  industry,  the  follow- 
ing books  have  been  consulted : 

"Chemistry  of  Essential  Oils  and  Artificial  Perfumes"  (Parry). 

"Volatile  Oils"  (Gildemeister  and  Hoffman). 

"Cosmetics"  (Roller). 

"The  Art  of  Perfumery"   (Piesse). 

"Synthetic  Perfumes  and  Flowers"  (Isakovics). 


STUDIES  IN  EXTRACTION. 

II.  The  Rate  of  Extraction  of  Cascara  Sagrada. 

By  James  F.  Couch. 

In  an  earlier  paper  ^  I  described  the  procedure  and  reported 
the  results  obtained  in  a  determination  of  the  rate  at  which  Phyto- 
lacca decandra  is  extracted  with  the  menstruum  (diluted  alcohol)  used 
in  the  process  of  the  U.  S.  P.  8.  Following  that  investigation  a 
sample  of  cascara  sagrada  was  extracted,  the  percolate  was  collected 
in  fractions  and  these  were  analyzed  for  alcohol  content  and  extract, 
and  the  specific  gravity  was  determined. 

Certain  innovations  were  introduced  into  the  general  procedure 
which  made  it  somewhat  different  from  that  followed  in  the  case  of 
Phytolacca,  chief  of  which  were:  The  menstruum  (40  per  cent, 
alcohol  by  volume)  was  all  mixed  at  one  time  instead  of  in  five-gal- 
lon lots  as  was  done  with  the  Phytolacca.  This  procedure  ensured 
a  non-varying  menstruum  which  the  former  method  did  not.  This 
detail  was  important  because  it  was  intended  that  a  careful  study  of 
the  changes  in  alcoholic  content  of  the  percolate  should  be  made  and 
possible  error  due  to  slight  differences  in  the  menstruum  was  thereby 
avoided.  Another  innovation  was  the  change  in  the  collection  of  the 
fractions.  In  the  former  experiment  the  percolate  was  collected  in 
equal  fractions  of  one  gallon  each  until  the  drug  was  exhausted;  in 
this  study  the  first  five  gallons  of  percolate  were  collected  in  one- 
gallon  lots,  the  next  ten  gallons  were  collected  in  two-gallon  lots 
making  five  samples  in  all,  and  the   remaining  twenty  gallons  of 

'This  Journal,  Vol.  93,  pp.  419-26  (1921). 
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percolate  which  were  collected  were  taken  in  lots  of  five  gallons 
each,  or  four  samples.  The  total  number  of  samples  of  percolate 
•A^as,  therefore,  fourteen. 

Mathematical  treatment  of  the  data  obtained  from  these  sam- 
ples similar  in  nature  to  that  applied  to  the  data  from  Phytolacca 
yielded  the  same  sort  of  results.  There  was  the  same  progressive 
variation,  either  a  numerical  increase  or  a  decrease,  and  no  constant 
was  obtained.  The  unknown  factors  which  operated  with  Phytolacca 
evidently  played  a  role  in  the  extraction  of  this  cascara. 

The  results  obtained  (see  Table  I)  agree  with  those  from  Phy- 
tolacca which  indicates  that  the  general  course  of  extraction  is  quali- 
tatively the  same  in  both  drugs.  There  is  the  same  rapid  initial  ex- 
traction, the  regularity,  and  the  retardation.  When  fifteen  gallons  of 
percolate  had  been  collected,  that  is  when  300  ml.  of  menstruum  for 
each  100  gm.  of  drug  had  percolated  through,  the  quantity  of  extract 
removed  was  95.34  per  cent,  of  the  total  extract  obtained.  The 
cascara  yielded  31.93  per  cent,  of  extract  or  slightly  less  than  the 
Phytolacca  (32.75  per  cent.),  and,  with  the  latter  drug,  an  equivalent 
quantity  of  menstruum  removed  97  per  cent,  of  the  total  extract. 
Consequently  the  cascara  is  a  trifle  more  difficult  to  extract. 

The  alcoholic  content  of  each  of  the  samples  w^as  determined 
and  the  results  were  very  interesting.  The  minimum  amount  occur- 
red in  the  first  sample  which  contained  33.78  per  cent.  The  increase 
in  alcoholic  content  was  slow  and  did  not  reach  the  maximum  until 
the  ninth  sample.  Thenceforward  the  alcoholic  content  of  the  per- 
colate was  essentially  constant.  It  may  be  noted  here  that  this 
change  in  content  of  alcohol  is  not  due  solely  to  the  decrease  in 
quantity  of  extract,  but  is  also  due  to  variation  in  the  alcoholic  con- 
tent of  the  solvent  inasmuch  as  the  first  portions  of  percolate  con- 
tain the  drug  moisture  which  dilutes  the  menstruum. 

Another  interesting  result  was  the  extract  content  of  sample  2 
which  was  larger  than  that  of  sample  i.  This  recalls  the  similar 
case  described  by  Lloyd.-  It  may  be  explained  by  the  assumption  ^ 
that  during  the  maceration  a  part  of  the  first  fraction  has  saturated 
the  cotton  or  excelsior  at  the  bottom  of  the  percolator  and  so  has 
been  quite  out  of  contact  with  the  drug. 


'This  Journal,  Vol.  50,  p.  438  (1878). 
'This  Journal,  Vol.  92,  p.  792  (1920). 
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EXPERIMENTAL. 

A  quantity  of  cascara  was  purchased  on  the  open  market,  id' 
tified,  and  ground  to  a  coarse  powder.     18.9  kg.  of  this  drur 
percolated  according  to  the  directions  in  the  U.  S.  P.  8  for  ^v'  xt 

of  cascara.  The  drug  was  thoroughly  moistened  with  the  ....  ium 
in  a  mechanical  mixer  and  the  whole  was  packed  fir  nly  and  evenly 
in  a  galvanized  iron  percolator  of  about  twenty-fivc  ^  .xis  capacity. 
The  percolator  was  set  in  place  and  enough  menstruum  was  added  to 
the  drug  to  saturate  it  and  leave  a  stratum  above.  When  a  few 
drops  of  percolate  appeared  at  the  lower  orifice  the  outlet  was  closed, 
the  percolator  was  tightly  covered  and  the  drug  was  allowed  to 
macerate  for  exactly  forty-eight  hours.  Percolation  was  then  com- 
menced and  the  rate  of  flow  of  percolate  was  adjusted  so  that  one 
gallon  was  obtained  in  about  one  and  one-half  hours.  The  percola- 
tion was  discontinued  at  5.30  P.  M.  each  day  and  was  recommenced 
at  8  A.  AJ.  the  following  morning;  the  date  of  starting  was  so 
chosen  that  a  Sunday  did  not  occur  to  interrupt  the  percolation. 

The  fractions  of  percolate  were  collected  in  clean  bottles  con- 
nected by  a  rubber  tube  with  the  percolator.  The  whole  fraction 
was  thoroughly  mixed  and  a  sample  was  taken  for  analysis. 

The  extreme  variations  of  temperature  during  the  process  were 
21°  C.  and  27°  C. 

Fresh  menstruum  was  added  to  the  percolator  continually  to  re- 
place that  percolated  out  so  that  the  stratum  above  the  drug  was 
fairly  constant. 

The  specific  gravity,  alcohol  and  extract  content  of  the  samples 
was  determined  by  the  methods  adopted  in  the  study  on  Phytolacca. 

The  data  obtained  is  recorded  in  Table  I. 


TABLE  I, 

Quan- 

Extract 

Corrected 

%  of 

Sample 

tity 

per  100  ml. 

Extract      S.  G.  of 

Abs.  Ale. 

Total 

No. 

Gals. 

Gm. 

Gm.          Percolate. 

by  Vol. 

Extract. 

I 

19.470 

19.470          1. 0190 

33-78 

12.18 

2 

19.684 

19.684          1. 01 80 

33-94 

12.32 

3 

18.I16 

18.I16          I.0150 

34-30 

11-34 

4 

16.816 

16.816          1.009 

34-64 

10.77 

5 

15-504 

15.504          1.004 

35-16 

9.704 

6 

2 

12.304 

24.608          0.9970 

35-80 

1540 
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Mxtract       S.  G.  of 
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Abs.  -Mc. 
by  Vol. 

%  of 

Total 

E.xtract. 

7          2 

8.848 

17.696          0.9837 

36.90 

11.08 

8           2 

545f> 

10.912          0.9736 

38.76 

6.83 

9           2 

3.120 

6.240          0.9653 

3976 

3.006 

lO           2 

1.640 

3.280          0.9599 

3976 

2-053 

II        5 

0.700 

3.500          0.9556 

39.80 

2. 191 

12          5 

0.376 

1.880          0.9542 

3976 

1. 177 

13        5 

0.236 

1. 1 80          0.9537 

3972 

0.738 

14        5 

0.176 

0.880          0.9529 
SUMMARY. 

3972 

0.550 
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1.  The  extraction  of  the  official  bark  of  cascara  sagrada  pro- 
ceeds regularly  with  diminishing  velocity. 

2.  The  factors  which  determine  the  rate  of  extraction  are  those 
found  in  the  study  of  Phytolacca. 

3.  A  quantity  of  percolate  equivalent  to  300  ml.  per  100  gm.  of 
drug  extracted  95  per  cent,  of  the  total  extract.  Cascara  is  some- 
what more  difficult  to  extract  than  is  Phytolacca. 

4.  The  change  in  alcoholic  content  of  the  percolate  was  studied 
quantitatively  and  the  results  are  reported. 


172  Pharmaceutical  Ethics  I  "^"V """'iQ?,''^""- 

'  (.        Mar.,  1922. 

ABSTRACTED  AND  REPRINTED 
ARTICLES 


PHARMACEUTICAL   ETHICS.*t 

A  Historical  Review  of  the  Subject  With  Examples  of  Codes 

Adopted  or  Suggested  at  Different  Periods,  Together 

With  a  Suggested  Code  for  Adoption  by  Present-Day 

Associations. 

By  Charles   H.   Lawall/ 

Ethics  is  the  science  of  human  duty.  A  code  of  ethics  is  a 
carefully  formulated  system  of  principles  or  rules  of  practice  for 
the  guidance  of  a  particular  group  of  individuals,  such  as  the  mem- 
bers of  a  profession. 

The  Mosaic  law  is  a  code  of  ethics  in  the  broadest  sense  as  ap- 
plied to  humanity  at  large. 

The  development  of  codes  of  ethics  is  an  indication  of  the  evolu- 
tion and  growth  of  moral  consciousness.  Ethics  and  morality  are 
not  always  synonymous ;  neither  are  ethics  and  legality.  "Right"  and 
"wrong"  are  terms  which  have  different  meanings  and  interpretations 
at  dififerent  periods. 

The  necessity  for  specific  principles  for  the  guidance  of  individ- 
uals having  common  interests,  in  addition  to  the  tenets  of  religion 
and  morality,  has  been  recognized  from  the  earliest  historical  per- 
iods. Probably  the  most  ancient  code  of  professional  ethics  is  the 
Hippocratic  Oath,  which  has  been  in  existence  for  about  2500  years, 
and  which  is  an  eminently  suitable  starting  point  for  a  discussion  of 
the  subject.     One  of  the  several  translations  is  as  follows : 

"the  hippocratic  oath. 
"I  swear  by  x^pollo  the  physician,  and  Aesculapius,  and  Ilygeia, 
and  Panacea,  and  all  the  gods  and  all  the  goddesses — and  I  make 
them  my  judges — that  this  mine  oath  and  this  my  written  engage- 
ment I  will  fulfil  as  far  as  power  and  discernment  shall  be  mine. 

Tresented  before  Section  on  Education  and  Legislation,  A.  Ph.  A.,  New 
Orleans  meeting,  1921. 

tReprinted  from  the  Journal  of  the  American  Pliarniaccutical  .Issocia- 
tion.  Vol.  X,  Xos.  11  and  12.     November  and  December,  1921. 

'  Dean  of  the  Philadelphia  College  of  Pharmacj-  and  Science. 
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'"Iliiii  who  taut^lit  nu'  tliis  art  1  will  cstt'cni  c'\(.'n  as  1  do  my 
parents;  he  shall  i)artake  of  my  livelihood,  and,  if  in  want,  shall, 
share  mv  goods.  1  will  rct,fard  his  issue  as  my  brothers  and  will 
teach  them  this  art  without  fee  or  written  engac^enient  if  they  shall 
wish  to  learn  it. 

"I  will  give  instruction  by  precept,  by  discourse,  and  in  all  other 
wavs  to  my  own  sons,  to  those  of  him  who  taught  me,  to  disciples 
bound  by  written  engagements  and  sworn  according  to  medical  law, 
and  to  no  other  person.  So  far  as  power  and  discernment  shall  be 
mine,  I  will  carry  out  regimen  for  the  benefit  of  the  sick  and  will 
keep  them  from  harm  and  wrong.  To  none  will  1  give  a  deadly  drug, 
even  if  solicited,  nor  offer  counsel  to  such  an  end  ;  likewise  to  no 
woman  will  I  give  a  destructive  suppository;  but  guiltless  and  hal- 
lowed will  I  keep  my  life  and  mine  art.  1  will  cut  no  one  whatever* 
for  the  stone,  but  will  give  way  to  those  who  work  at  this  practice. 

"Into  whatsoever  houses  I  shall  enter  I  shall  go  for  the  benefit 
of  the  sick,  holding  aloof  from  all  voluntary  wrong  and  corruption, 
including  venereal  acts  upon  the  bodies  of  females  and  males,  whether 
free  or  slaves.  Whatsoever  in  my  practice  or  not  in  my  practice  I 
shall  see  or  hear  amid  the  lives  of  men  which  ought  not  to  be  noised 
abroad — as  to  this  1  will  keep  silence,  holding  such  things  unfitting 
to  be  spoken. 

"And  now  if  1  shall  fulfil  this  oath  and  break  it  not,  may  the 
fruits  of  life  and  art  be  mine,  may  I  be  honored  of  all  men  for 
all  time;  the  opposite  if  1  shall  transgress  or  be  forsworn."' 

The  foregoing  is  a  splendid  example  of  exalted  idealism,  couched 
in  virile,  dignified  language,  and  applicable  to  present  day  conditions, 
with  minor  changes. 

In  the  twelfth  century  A.  D.  there  lived  a  Jewish  physician  and 
teacher  named  Maimonides,  who  is  ranked  by  medical  historians  as 
the  greatest  Jew  after  Moses.  He  was  born  at  Cordova,  Spain,  then 
under  Arabic  domination,  and  his  Arabic  name  was  "Abu  Amran 
Musa  Ben  Maimum  (!)baid  Alia  el  Cordovi."' 

He  contributed  the  next  great  landmark  in  the  literature  of 
professional  ethics  in  the  shape  of  a  combined  oath  and  invocation. 

"the  o.xtii  and  pr.vyer  of  maimoxide.s. 
"Thy  Eternal  Providence  has  appointed  me  to  watch  over  the 
life  and  health  of  Thy  creatures.  ]\Iay  the  love  for  mv  art  actuate 
me  at  all  times  :  mav  neither  avarice,  nor  miserliness,  nor  the  thirst 
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for  glory,  or  for  a  great  reputation  engage  my  mind ;  for  the  enemies 
of  Truth  and  Philanthropy  could  easily  deceive  me  and  make  me 
forgetful  of  my  lofty  aim  of  doing  good  to  Thy  children. 

"May  I  never  see  in  the  patient  anything  but  a  fellow  creature 
in  pain. 

"Grant  me  strength,  time  and  opportunity  always  to  correct 
what  I  have  acquired,  always  to  extend  its  domain ;  for  knowledge  is 
immense  and  the  spirit  of  man  can  extend  infinitely  to  enrich  itself 
daily  with  new  requirements.  Today  he  can  discover  his  errors 
of  yesterday  and  tomorrow  he  may  obtain  a  new  light  on  what  he 
thinks  himself  sure  of  today. 

"O  God,  Thou  hast  appointed  me  to  watch  over  the  life  and 
death  of  Thy  creatures ;  here  am  I  ready  for  my  vocation. 

"And  now  I  turn  unto  my  calling: 

O  stand  by  me,  my  God,  in  this  truly  important  task ; 

Grant  me  success !  For — 

Without  Thy  loving  counsel  and  support, 

Man  can  avail  but  naught. 

Inspire  me  with  true  love  for  this  my  art 

And  for  Thy  creatures, 

O,  grant — 

That  neither  greed  for  gain,  nor  thirst  for  fame,  nor  vain 

ambition, 
May  interfere  with  my  activity. 

For  these  I  know  are  enemies  of  Truth  and  Love  of  men. 
And  might  beguile  one  in  profession, 
From  furthering  the  welfare  of  Thy  creatures. 
O  strengthen  me. 

Grant  energy  unto  both  body  and  the  soul 
That  I  might  e'er  unhindered  ready  be 
To  mitigate  the  woes. 
Sustain  and  help 

The  rich  and  poor,  the  good  and  bad,  enemy  and  friend, 
O  let  me  e'er  behold  in  the  afflcted  and  the  suffering, 
Only  the  human  being." 

Both  of  these  refer  particularly  to  medical  practice.  The 
earliest  rules  for  guidance  of  phannacists  which  I  have  been  able 
to  find,  occur  in  the  sixteenth  century.  Bulleyn,  a  cousin  of  Queen 
Anne  Bulleyn  and  a  prominent  English  apothecary  of  that  century, 
is  authority  for  the  following  rules  for  the  guidance  of  the  apothe- 
caries of  his  day. 
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"The  apothecary  must  first  serve  God;  forsee  tlic  end,  he  cleanly 
and  pity  the  poor.  His  place  of  dwelling  and  shop  must  he  cleanly 
to  please  the  senses  withall.  His  garden  must  he  at  hand  with 
plenty  of  herbs,  seeds  and  roots.  He  must  read  Dioscorides.  He 
must  have  his  mortars,  stills,  pots,  filters,  glasses,  boxes,  clean  and 
sweet.  He  must  have  two  places  in  his  shop,  one  most  clean  for 
physic,  and  the  base  place  for  chirurgic  stuff.  He  is  neither  to  in- 
crease nor  diminish  the  physician's  prescription.  He  is  neither  to 
buy  nor  sell  rotten  drugs.  He  must  be  able  to  open  well  a  vein,  for 
to  help  pleurisy.  He  is  to  meddle  only  in  his  own  vocation,  and  to 
remember  that  his  office  is  only  to  be  the  physician's  cook."' 

Some  of  these  rules  are  still  worthy  of  consideration  in  a  mod- 
ern code  of  ethics.  It  is  particularly  interesting  to  note,  however,  the 
viepwoint  of  that  day  as  regards  the  relative  importance  of  medicine 
and  surgery,  for  in  a  modern  store,  the  ''chirurgic  stuff'"  is  given  the 
cleanest  place  and  not  the  one  which  is  "base." 

The  seventeenth  century  saw  the  famous  battle  between  the 
(ialenists  and  the  Paracelsists,  and  the  development  of  guilds  and 
societies  of  apothecaries,  whose  records  are  not  easily  accessible  or 
widely  copied.  One  item  of  collateral  interest  from  this  period  is 
the  oath  of  the  journeymen  apothecary  of  Germany,  which  is  refer- 
red to  as  follows : 

■'Every  journeyman  apothecary  shall  take  an  oath  that  he  will 
faithfully  serve,  not  only  his  master,  but  also  the  memljers  of  the 
community  at  large.  That  he  will  prepare  all  medicines  'secundum 
artem,'  and  of  pure  drugs,  whether  they  be  such  as  are  annually 
examined  by  the  authorities  or  not.  That  he  will  dispense  no  poison, 
opiate  or  emmenagogue  without  the  knowledge  of  the  master,  or 
endanger  the  life  of  any  one  by  his  carelessness.  That  he  will  not 
deliberately  change  a  physician's  prescription,  and  will  abstain  from 
excessive  indulgence  in  intoxicating  drinks  and  will  at  all  times  set  a 
good  example  to  the  apprentice.  That  he  will  not  leave  the  shop 
without  the  knowledge  of  the  master,  and  particularly  not  absent  him- 
self at  night.  That  he  will  be  devoted  to  his  master,  to  the  visitatori 
medico,  and  to  each  of  the  doctors  of  the  incorporated  Collegio  Med- 
ico. He  shall  swear  that  he  will  do  all  this  according  to  his  best 
ability." 

The  eighteenth  century  saw  the  rise  of  proprietary  medicines 
and  some  of  our  well-known  and  respectable  preparations  of  the  pres- 
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ent  pharmacopoeias  of  the  world  originated  as  secret  formulas  or 
prescriptions  of  eminent  physicians  during  this  period,  in  which  little 
of  constructive  value  to  the  ethics  of  the  calling  seems  to  have 
come  down  to  us. 

In  the  early  part  of  the  nineteenth  century,  pharmaceutical  edu- 
cation in  America  had  its  beginning  in  the  founding  of  the  Philadel- 
phia College  of  Pharmacy  in  182 1. 

The  first  code  of  ethics  of  this  organization,  which  is  the  earliest 
code  of  pharmaceutical  ethics  that  has  a  direct  connection  with  and 
applicability  to  present  day  practice,  was  adopted  in  1848,  and  reads 
as  follows : 

"a  code  of  ethics  adopted  by  the  Philadelphia  college  of 

pharmacy. 

"Pharmacy  being  a  profession  which  demands  knowledge,  skill, 
and  integrity  on  the  part  of  those  engaged  in  it,  and  being  associated 
with  the  medical  profession  in  the  responsible  duties  of  preserving 
the  public  health,  and  dispensing  the  useful  though  often  dangerous 
agents  adapted  to  the  cure  of  disease,  its  members  should  be  united 
on  some  general  ])rinciples  to  be  observed  in  their  several  relations 
to  each  other,  to  the  medical  profession,  and  to  the  public. 

"The  Philadelphia  College  of  Pharmacy  being  a  permanent,  in- 
corporated institution,  embracing  amongst  its  members  a  large  num- 
ber of  respectable  and  well  educated  apothecaries,  has  erected  a 
standard  of  scientific  attainments,  whicli  there  is  a  growing  disposi- 
tion on  the  part  of  candidates  for  the  profession  to  reach ;  and  being 
desirous  that  in  relation  to  professional  conduct  and  probity,  there 
should  be  a  corresponding  disposition  to  advance,  its  members  having" 
agreed  upon  the  following  principles  for  the  government  of  their 
conduct : 

"ist.  The  College  of  Physicians  of  Philadelphia  having  de- 
clared that  any  connection  with,  or  monied  interest  in  apothecaries' 
stores,  on  the  i)art  of  the  i)hysicians,  should  be  discountenanced;  we 
in  like  manner  consider  that  an  apothecary  being  engaged  in  further- 
ing the  interests  of  any  ])articular  i)hysician,  to  the  prejudice  of 
other  reputable  members  of  the  medical  profession,  or  allowing  any 
physician  a  ])ercentage  or  commission  on  his  prescriptions,  as  unjust 
toward  that  profession  and  injurious  to  the  public. 
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"2ncl.  As  the  diagnosis  and  treatment  oi  disease  belong  to  the 
province  of  a  distinct  profession,  and  as  a  pharmaceutical  education 
does  not  qualify  the  graduate  for  these  responsible  offices;  we  should, 
where  it  is  practicable,  refer  api)licants  for  medical  aid  to  a  regular 
physician. 

"3d.  As  the  i)ractice  of  I'harmacy  can  only  become  uniform,  by 
an  open  and  candid  intercourse  being  kept  up  between  apothecaries, 
which  will  lead  them  io  discountenance  the  use  of  secret  formuke, 
and  promote  the  general  use  and  knowledge  of  good  practice,  and 
as  this  College  considers  tliat  any  discovery  which  is  useful  in  al- 
leviating human  suffering,  or  in  restoring  the  diseased  to  healtli, 
should  be  made  public  for  the  good  of  humanity  and  the  general 
advancement  of  the  healing  art — no  member  of  this  College  should 
originate  or  prepare  a  medicine,  the  composition  of  which  is  con- 
cealed from  other  members,  or  from  regular  physicians. 

"Whilst  the  College  does  not  at  present  feel  authorized  to  re- 
quire its  members  to  abandon  the  sale  of  secret  or  quack  medicine, 
they  earnestly  recommend  the  propriety  of  discouraging  their  em- 
ployment, when  called  upon  for  an  opinion  as  to  their  merits. 

"4th.  'J1ie  apothecary  should  be  remunerated  by  the  public  for 
his  knowledge  and  skill,  and  his  charges  should  be  regulated  by  the 
tinie  consumed  in  preparation,  as  well  as  by  the  value  of  the  article 
sold;  although  location  and  other  circumstances  necessarily  affect  the 
rate  of  charges  at  different  establishmnts,  no  apothecary  should  in- 
tentionally undersell  his  neighbors  with  a  view  to  his  injury. 

"5th.  As  medical  men  occasionally  commit  errors  in  the  ]:)hrase- 
ology  of  their  prescriptions,  which  may  or  may  not  involve  ill  con- 
se(iuences  to  the  patient  if  disi>ensed,  and  be  injurious  to  the  charac- 
ter of  the  practitioner;  it  is  held  to  l)e  the  duty  of  the  apothecary,  in 
such  cases,  to  have  the  corrections  made,  if  possible,  without  the 
knowledge  of  the  patient,  so  that  the  physician  may  be  screened 
from  censure.  When  the  errors  are  of  such  a  character  as  not  to 
be  apparent,  without  the  knowledge  of  circumstances  beyond  the 
reach  of  the  apothecary,  we  hold  him  to  be  blameless  in  case  of  ill 
consequences,  the  prescription  being  his  guarantee,  the  original  of 
which  should  always  be  retained  by  the  apothecary. 

"6th.  Apothecaries  are  likewise  liable  to  commit  errors  in  com- 
pounding prescrijjtions — first,  from  the  imperfect  handwriting  of  the 
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physicians;  secondly,  owing  to  the  various  synonyms  of  drugs  in  use, 
and  their  imperfect  a])breviations ;  thirdly,  from  the  confusion  which 
even  in  the  best  regulated  establishments,  may  sometimes  occur, 
arising  from  press  of  business;  and  fourthly,  from  deficient  knowl- 
edge or  ability  of  one  or  more  of  the  assistants  in  the  shop,  or  of 
the  proprietor — 

"We  hold  that  in  the  first  three  instances  named,  it  is  the  duty 
of  the  physician  to  stand  between  the  apothecary  and  the  patient,  as 
far  as  possible;  and  in  the  last  that  he  should  be  governed  by  the 
circumstances  of  the  case — drawing  a  distinction  between  an  error 
made  by  a  younger  assistant  accidentally  engaged,  and  a  case  of  culp- 
able ignorance  or  carelessness  in  the  superior. 

"7th.  As  the  apothecary  should  be  able  to  distinguish  between 
good  and  bag  drugs,  in  most  cases,  and  as  the  substitution  of  a 
weak  or  inert  drug  for  an  active  one,  may,  negatively,  be  productive 
of  serious  consequences — we  hold  that  the  intentional  sale  of  im- 
pure drugs  or  medicines,  from  motives  of  competition,  or  desire  of 
gain,  when  pure  articles  of  the  same  kind  may  be  obtained,  is  highly 
culpable,  and  that  it  is  the  duty  of  every  honest  apothecary  or  drug- 
gist to  expose  all  such  fraudulent  acts  as  may  come  to  his  knowl- 
edge. But  in  reference  to  those  drugs  which  cannot  be  obtained 
in  a  state  of  purity,  he  should,  as  occasion  oilers,  keep  physicians 
informed  as  to  their  quality,  that  they  may  be  governed  accordingly. 

"8th.  As  there  are  many  powerful  substances  that  rank  as 
poisons,  which  are  constantly  kept  by  apothecaries,  and  prescribed 
by  physicians,  and  which  are  only  safe  in  their  hands,  as  arsenious 
acid,  vegetable  alkaloids,  ergot,  cantharides,  etc. — we  hold  that  the 
apothecary  is  not  justified  in  vending  these  powerful  agents  indis- 
criminately to  persons  unqualified  to  administer  them,  and  that  a 
prescription  should  always  be  required,  excej)t  in  those  cases  when 
the  poisons  are  intended  for  the  destruction  of  animals  or  vermin--- 
and  in  these  instances  only  with  the  guarantee  of  a  responsil>le  per- 
son. And  we  hold  that  when  there  is  good  reason  to  believe  that  the 
purchaser  is  habitually  using  opiates  or  stimulants  to  excess,  every 
conscientious  apothecary  should  discourage  such  practice. 

"9th.  No  apprentice  to  the  l)usiness  of  apothecary  should  be 
taken  for  a  less  term  than  four  years,  unless  he  has  already  served 
a  portion  of  that  time  in  an  establishment  of  good  character.  Ap- 
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prentices  should  invariably  be  entered  as  matriculants  in  the  school 
of  pharmacy  and  commence  attendance  on  its  lectures  at  least  two 
years  before  the  expiration  of  their  term  of  apprenticeship;  and  as 
the  progress  of  our  profession  in  the  scale  of  scientific  attainment 
must  depend  mainly  upon  those  who  are  yet  to  enter  it — it  is  recom- 
mended that  those  applicants  who  have  had  the  advantage  of  a  good 
preliminary  education,  inchulins;-  the  Latin  lani^uaoe.  should  be  pre- 
ferred. 

Danii-:l  1).  Smith,  President. 

CiiARLKS  Ellis,  ist  Vice-President. 

Samuel  F.  Troth,  2nd  Vice-President. 

Attest:  DiLLWYN  Parklsii.  Secretary." 

If  the  Quaker  apothecaries  had  done  nothing  else  of  moment 
this  code  would  remain  as  a  monument  to  the  lofty  principles  which 
actuated  these  men  who  were  not  sim])ly  theorists,  but  who  carried 
into  their  daily  work  the  idealism  which  they  licld  uj)  as  a  pattern  to 
their  professional  brethren. 

In  1900  this  code  of  ethics  was  somewhat  modified  and  it  now 
has  the  following  form : 

"the  PHILADELPHIA  COLLEGE  OF  PHARMACY  REVISED  CODE  OF  ETHICS. 

(Adopted  December  31,  1900.) 

"The  Pharmaceutical  profession  being  one  which  demands 
knowledge,  skill  and  integrity  on  the  part  of  those  engaged  in  it, 
and  being  associated  with  the  medical  profession  in  the  responsible 
duties  of  preserving  the  public  health  and  dispensing  the  useful 
though  often  dangerous  agents  adapted  to  the  cure  of  disease,  its 
members  should  be  united  on  the  ethical  principles  to  be  observed  in 
their  relations  to  each  other,  to  the  medical  ])rofession  and  to  the 
public. 

"The  Philadelphia  College  of  Pharmacy  being  an  incorporated 
institution,  embracing  among  its  members  a  large  number  of  emi- 
nent pharmacists,  manufacturers,  chemists  and  scientists,  has  erected 
and  consistently  maintained  a  high  standard  of  scientific  attainment, 
which  there  is  a  growing  disposition  on  the  part  of  candidates  for 
the  profession  to  reach  ;  and  being  desirous  that,  in  relation  to  pro- 
fessional conduct  and  probity,  there  shall  be  a  corresponding  dis- 
position to  advance,  its  members  have  subscril)ed  to  the   following" 
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fundamental    principles    for   the   governnaent    of   their   professional 
conduct. 

"ist.  AVe  accept  the  United  States  Pharmacopa:ia  as  our  stand- 
ard and  guide  for  all  official  preparations. 

"In  compounding  a  prescription  written  in  a  foreign  country 
the  Pharmacopa-ia  recognized  as  authority  in  that  country  is  to  be 
followed.  For  unofficial  preparations  we  advocate  the  adoption  of 
uniform  formulas  in  accordance  with  the  National  Formulary  or 
other  standard  works,  published  by  national  or  international  agree- 
ment. 

"2d.  The  practice  of  Pharmacy  can  become  uniform  only  by 
an  open  and  candid  intercourse  between  apothecaries,  which  will  lead 
them  to  discountenance  the  use  of  secret  formulas  m  dispensmg, 
and  promote  the  general  use  and  knowledge  of  improved  methods. 
This  College  considers  that  any  discovery  which  is  useful  in  alleviat- 
ing human  suffering  or  in  restoring  the  diseased  to  health,  should 
be  made  public  for  the  good  of  humanity  and  the  general  advance- 
ment of  the  healing  art.  We  particularly  deprecate  the  use  of 
secret  formulas  between  physician  and  pharmacist. 

"While,  at  present,  the  College  does  not  feel  authorized  in  re- 
quiring its  members  to  abandon  the  sale  of  proprietary  medicines,  it 
earnestly  recommends  the  propriety  of  discouraging  their  employ- 
ment. 

"3d.  The  apothecary  should  be  remunerated  by  the  public  for 
knowledge  and  skill,  and  the  charges  should  be  regulated  by  the  time 
consumed  in  preparation,  as  well  as  by  the  cost  of  the  article  sold. 
Although  location  and  other  circumstances  necessarily  affect  the  rate 
of  charges  at  different  establishments,  no  apothecary  should  inten- 
tionally undersell  his  neighbors  with  a  view  to  their  injury. 

"4th.  No  apothecary  should  be  engaged  in  furthering  the  in- 
terests of  any  particular  physician  to  the  prejudice  of  other  reputable 
members  of  the  medical  profession.  \Ve  emphatically  condemn  the 
allowance  of  any  percentage  on  prescriptions  to  physicians  as  un- 
just to  the  i)ul)lic  and  detrimental  to  both  professions. 

"5th.  As  the  diagnosis  and  treatment  of  disease  belonj:;  to  the 
province  of  medicine,  and  as  a  pharmaceutical  education  does  not 
qualify  the  pharmacist  for  the  discharge  of  these  rcsi)()nsil)le  duties. 
we  should,  where  it  is  practicable,  refer  api)licants  for  medical  aid 
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to  a  rejiular  physician.  And  we  likewise  hold  that  medical  practi- 
tioners should  reco«;:nize  the  value  of  pharmaceutical  education  and 
relegate  the  compounding  of  prescriptions  and  the  dispensing  of  all 
medicines  to  pharmacists. 

'■6tli.  As  medical  practitioners  occasionally  commit  errors  in  their 
prescriptions,  which  may  or  may  not  involve  ill  consequences  to  the 
patient  if  dispensed,  and  he  injurious  to  the  character  of  the  pre- 
scriher,  it  is  held  to  he  the  duty  of  the  apothecary  in  all  such  cases 
to  protect  the  physician  and  to  have  the  corrections  made,  if  pos- 
sible, without  the  knowledge  of  the  patient,  so  that  the  physician  may 
be  screened  from  censure.  When  the  errors  are  of  such  a  character 
as  not  to  he  apparent,  without  the  knowledge  of  circumstances  be- 
yond the  reach  of  the  apothecary,  we  hold  him  to  be  blameless  in 
case  of  ill  consc{[uences.  As  the  original  prescription  is  his  guaran- 
tee, we  recommend  that  it  should  always  be  retained  by  the  apothe- 
cary. 

"Apothecaries,  likewise,  are  liable  to  commit  errors  in  com- 
pounding i)rescriptions,  and  we  hold  that  in  all  such  cases  it  is  the 
duty  of  the  physician  to  protect  the  interests  of  the  dispenser 
and  stand  between  him  and  the  patient  as  far  as  possible. 

"/th.  The  apothecary  should  be  able  to  distinguish  between 
good  and  bad  drugs,  and  as  the  substitution  of  a  weak  or  inert  drug 
for  an  active  remedy  may  be  productive  of  serious  consequences,  duty 
demands  that  he  should  exercise  his  expert  knowledge  and  good 
judgment  in  the  selection  and  preparation  of  all  remedies.  We  hold 
that  substitution  or  the  sale  of  impure  drugs  or  medicines,  when 
pure  articles  can  be  obtained,  is  highly  culpable,  and  that  it  is  the 
duty  of  every  apothecary  or  druggist  to  expose  all  such  fraudulent 
acts  as  may  come  to  his  knowledge. 

"8th.  As  there  are  many  powerful  substances  that  rank  as 
poisons,  which  are  constantly  kept  by  apothecaries  and  prescribed  by 
physicians,  and  which  are  only  safe  in  their  hands,  we  hold  that  the 
ajjothecar}-  is  not  justified  in  vending  these  powerful  agents  indis- 
criminately to  persons  unqualified  to  administer  them,  and  that 
a  prescription  should  always  be  required  when  intended  for  medici- 
nal use.  When  the  poisons  are  intended  for  technical  purposes,  or 
for  the  destruction  of  animals  or  vermin,  the  sales  should  only  be 
made  to  responsible  persons  and  strictly  in  accordance  with  the  State 
law  governing  the  sale  of  such  poisons. 


i82  Pharmaceutical  Ethics  -1^'"-J°"''',qIT^''"- 

(        Mar.,  lyzJ. 

"9th.  While  we  recognize  the  vakie  of  spirituous  liquors  as 
therapeutic  agents  and  the  necessity  for  pharmacists  dispensing  these 
legitimately  in  accordance  with  the  physicians'  prescriptions,  we  con- 
demn as  degrading  and  unprofessional  any  attempt  to  make  such 
sales  a  prominent  feature  of  the  business. 

"We  discountenance  any  attempt  to  foster  or  increase  the  use 
of  opiates  or  injurious  drugs  possessing  the  power  of  enslaving  the 
consurner  to  habitual  use. 

"We  hold  that  where  there  is  good,  reason  to  believe  that  the 
purchaser  is  habitually  using  stimulants,  opiates  or  other  injurious 
drugs,  we  should  discourage  such  practice  by  every  means  possible, 
and  we  urge  upon  pharmacists  the  duty  of  exercising  at  all  times 
a  conscientious  care  in  dispensing  drugs  liable  to  such  dangerous 
abuse. 

"loth.  As  Pharmacy  is  a  progressive  profession,  its  followers 
should,  by  continuous  study  and  application,  keep  abreast  of  the 
advances  made  in  medicine  and  the  sciences.  It  becomes  our  duty 
to  encourage  the  elevation  of  our  chosen  profession  by  stimulating 
research,  investigation  and  study. 

"Special  care  should  be  exercised  in  the  selection  of  our  assist- 
ants. Xo  apprentice  to  the  business  of  apothecary  should  be  taken 
for  a  less  term  than  four  years,  unless  he  has  already  served  a  por- 
tion of  that  time  in  an  establishment  of  good  character.  Assistants 
should  invariably  be  entered  as  students  in  a  College  of  Pharmacy 
and  encouraged  to  secure  a  thorough  education.  As  the  progress 
of  our  profession,  in  the  scale  of  scientific  attainment,  must  depend 
mainly  upon  those  who  are  yet  to  enter  it.  it  is  recommended  that 
those  applicants  who  have  had  the  advantage  of  a  good  preliminary 
education    including  the  Latin  language,  should  be  preferred." 

This  also  needs  revising  after  twenty  years  of  changing  prac- 
tice, although  no  improvement  can  be  made  in  the  underlying  j)rin- 
ciples,  which  are  fundamentally  sound  and  worthy  of  perpetuation. 

In  1852  our  own  .\merican  PharmaceiUical  .\ssociation  con- 
tributed its  share  toward  the  guiding  princi])les  of  jiharmacy  and  the 
code  of  ethics  which  was  drafted  during  the  first  year  of  our  or- 
ganization was  at   first  framed  in  the   following  language: 

"coDK  OF  i-yiiiics  01-  riii-;  .\mi-:i<ic.\\  i'n.\RM.\civr'nc'.\L  .vssoci.xriox. 

"The  .\mcrican  I 'hannaccutical  .Association.  com])osed  of  IMiar- 

maceutists  and    Druggists   tlnoughout   the    I'nitcd    .States,    feeling  a 
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Strong  interest  in  the  success  and  advancement  of  their  profession  in 
its  practical  and  scientific  relations,  and  also  impressed  with  the  helief 
that  no  amount  of  knowledge  and  skill  will  protect  themselves  and 
the  pul)lic  from  the  ill  effects  of  an  undue  competition,  and  the 
temptations  to  gain  at  the  expense  of  quality,  unless  they  are  upheld 
by  high  moral  obligations  in  the  path  of  duty,  have  subscribed  to  the 
following  Code  of  I^thics  for  the  government  of  their  professional 
conduct. 

"Art.  I.  As  the  practice  of  pharmacy  can  only  become  uni- 
form bv  an  open  and  candid  intercourse  being  kept  up  between 
apothecaries  and  druggists  among  themselves  and  each  other,  by  the 
adoption  of  tlie  National  Pharmacopceia  as  guide  in  the  preparation 
of  official  medicines,  by  the  discontinuance  of  secret  formulae  and 
the  i)ractices  arising  from  a  quackish  spirit,  and  by  an  encourage- 
ment of  that  esprit  dc  corps  which  will  prevent  a  resort  to  those  dis- 
reputable practices  arising  out  of  an  injurious  and  wicked  competi- 
tion ;  Therefore,  the  members  of  this  Association  agree  to  uphold  the 
use  of  the  Pharmacopoeia  in  their  practice  ;  to  cultivate  brotherly  feel- 
ing among  the  members,  and  to  discountenance  quackery  and  dis- 
honorable competition  in  their  business. 

"Art  2.  As  labor  should  have  its  just  reward,  and  as  the  skill, 
knowledge  and  responsibility  required  in  the  practice  of  pharmacy 
are  great,  the  remuneration  of  the  pharmaceutist's  services  should 
be  proportioned  to  these,  rather  than  to  the  market  value  of  the 
preparations  vended.  The  rate  of  charges  will  necessarily  var\'  with 
geographical  position,  municipal  location,  and  other  circumstances  of 
a  permanent  character,  but  a  resort  to  intentional  and  imnecessary  re- 
duction in  the  rate  of  charges  among  apothecaries,  with  a  view  to 
gaining  at  the  expense  of  their  brethren,  is  strongly  discountenanced 
by  this  Association  as  productive  of  evil  results. 

"Art.  3.  The  first  duty  of  the  apothecary,  after  duly  prepar- 
ing himself  for  his  profession,  being  to  procure  good  drugs  and 
preparations  (for  without  these  his  skill  and  knowledge  are  of  small 
avail),  he  frequently  has  to  rely  on  the  good  faith  of  the  druggist 
for  their  selection.  Those  druggists  wdiose  knowledge,  skill  and 
integrity  enable  them  to  conduct  their  business  faithfully,  should  be 
encouraged,  rather  than  those  wiio  base  their  claims  of  patronage  on 
the  cheapness  of  their  articles  solely.  When  accidentally  or  other- 
wise, a  deteriorated,  or  adulterated  drug  or  medicine  is  sent  to  the 
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apothecary,  he  should  invariahly  return  it  to  the  druggist,  with  a 
statement  of  its  defects.     What  is  too   frequently  considered  as  a 
mere  error  of  trade  on  the  part  of  the  druggist,  becomes  a  highly 
culpable  act   when  countenanced   by   the   apothecary ;   hence,    when 
repetitions  of   such   frauds  occur,  they  should  be  exposed   for  the 
benefit  of  the  profession.     A  careful  Init  firm  pursuit  of  this  course 
would   render  well  disposed  druggists  more  careful  and  deter  the 
fraudulently  inclined   from  a  resort  to  their  disreputal)le  practices. 
"Art.  4.  As  the  practice  of  pharmacy  is  quite  distinct  from  the 
practice  of  medicine,  and  has  been  found  to  flourish  in  proportion 
as  its  practitioners  haye  confined  their  attention  to  its  requirements ; 
and  as  the  conduction  of  the  business  of  both  professions  by  the 
same    individual    involves    pecuniary   temptations    which    are   often 
not  compatible  with  a  conscientious  discharge  of  duty;  we  consider 
that  the  members  of  this  Association  should  discountenance  all  such 
professional    amalgamation;    and    in    conducting    business    at    the 
counter,    should    avoid   prescribing    for   diseases    when   practicable, 
referring  applicants  for  medical  advice  to  the  physician.     We  hold 
it  as  unprofessional  and   highly   reprehensible    for  apothecaries   to 
allow  any  percentage  or  commission  to  physicians  on  their  prescrip- 
tions, as  unjust  to  the  public,  and  hurtful  to  the  independence  and 
self  respect  of  both  the  parties  concerned.     We  also  consider  that 
the  practice  of  some  physicians,   ( in  places  where  good  apothecaries 
are  numerous),  of  obtaining  medicines  at  low  prices  from  the  latter, 
and  selling  them  to  their  patients,  is  not  only  unjust   and   unpro- 
fessional, but  deserving  the  censure  of  all  high-minded  medical  men. 
"Art.   5.  The   important   influence   exerted  on   the   practice   of 
pharmacy  by  the  large  proportion  of  physicians  who  have  resigned 
its  duties  and  emoluments  to  the  apothecary,  are  reasons  why  he 
should  seek  their  favorable  opinion  and  cultivate  their  friendship, 
by  earnest  endeavors  to  furnish  their  patients  with  pure  and  well- 
l)rei)ared  medicines.     As  physicians  are  liable  to  commit  errors  in 
writing  their  prescriptions,  involving  serious  consequences  to  health 
and  reputation  if  i>ermitted  to  leave  the  shop,  the  apothecary  should 
always,  when  he  deems  an  error  has  been  made,  consult  the  physi- 
cian before  proceeding;  yet  in  the  delay    which    must    necessarily 
occur,   it   is  his   duty,   when  possible,   to  accomplish  the   interview 
without   compromising  the   reputation   of    the   physician.     On   the 
other  hand,   when   apothecaries  commit  errors  involving  ill   conse- 
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(lueiices.  the  physician,  kiu)\ving  the  constant  hability  to  error,  should 
feel  hound  to  screen  them  from  undue  censure,  unless  the  result  of 
a  culpable  negligence. 

■'Art.  ().  As  we  owe  a  debt  of  gratitude  to  our  prodecessors  for 
the  researches  and  observations  which  have  so  far  advanced  our 
scientific  art.  we  hold  that  every  apothecary  and  druggist  is  bound 
to  contribute  his  mite  towards  the  same  fund,  by  noting  the  new 
ideas  and  phenomena  which  may  occur  in  the  course  of  his  business, 
and  publishing  them,  when  of  sufficient  conse(|uence,  for  the  bene- 
fit  of   the  profession.'' 

In  this  code,  which  so  evidently  needs  revising  so  as  to  make 
it  accord  more  fully  with  present  conditions  and  practices,  we  see 
that  the  term  ''apothecary'"  is  used  throughout  to  mean  a  pharma- 
cist dispensing  and  selling  at  retail,  while  the  term  "druggist"  refers 
invariably  to  what  we  now  term  the  wholesaler  or  wholesale  drug- 
gist. 

Slight  changes  in  phraseology  were  made  in  this  code  in  the 
first  year  and  the  amended  code  as  published  in  \'ol.  II  (153),  Proc. 
A.  Ph.  A.,  is  still  in  force  and  has  not  been  published  within  recent 
years,  except  in  connection  with  the  address  of  Dr.  Frederick  Hoff- 
mann, delivered  at  the  semi-centennial  of  the  American  Pharmaceu- 
tical Association  in  Philadelphia  in  1902,  and  pul)lished  in  the  Pro- 
ceedings for  that  year,  and  also  in  the  Journal  of  the  A.  Ph,  A., 
1915.  at  which  time  a  committee  was  appointed  to  revise  it,  which 
has  never  since  reported. 

Shortly  after  this  time  a  very  comprehensive  and  excellent  con- 
tribution to  the  subject  of  pharmaceutical  ethics  was  presented  to 
the  British  Pharmaceutical  Conference  by  Joseph  Ince  in  1866.  It 
is  well  worth  publishing  in  connection  with  the  other  data  on  this 
same  subject  and  is  particularly  interesting  because  of  the  originality 
of  some  of  the  views  and  the  interesting  comments  upon  prevalent 
customs. 

It  is  as  follows : 

"THE  ETHICS  OF  THE  SHOP. 

"Pharmacy  is  a  trade.  \\'hen  a  man  buys  goods  at  one  price 
to  sell  them  at  another,  gaining  the  advantage  of  the  difTerence  in 
tariflp.  being  further  influenced  by  the  known  law  of  suj^ply  and  de- 
mand, he  is  engaged  in  trade.     When  he  buvs  in  undivided   bulk. 
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to  sell  again  in  undivided,  bulk,  he  is  a  merchant,  but  still  engaged 
in  trade.  When  he  purchases  in  undivided  bulk  to  vend  in  large 
though  in  divided  bulk,  he  is  a  wholesale  tradesman.  When  he 
buys  articles  in  a  divided  bulk,  to  sell  again  in  small  divided  bulk, 
he  is  a  retail  tradesman;  nor  does  it  make  the  slightest  difference 
whether  he  sells  hats  or  Turkey  rhubarb,  nor  whether  the  seller 
of  the  rhubarb  be  Sir  Humphry  Davy. 

"The  artist,  on  the  other  hand,  is  a  professional  man.  One 
painter  buys  so  many  feet  of  canvas,  together  with  so  much  paint; 
he  places,  possibly,  upon  that  canvas  something  which  may  not  in- 
crease its  value.  A  second  buys  the  same  amount  of  canvas,  inch' 
by  inch,  on  which  he  puts  the  same  amount  of  color,  ounce  for 
ounce,  and  the  result  may  be  'The  Inmiaculate  Conception.' 

"He  places  on  the  canvas  that  which  he  cannot  buy — God  gave 
it  him,  and  without  any  phrase  of  poetry  he  exercises  the  gift 
divine.  Neither  is  the  true  artist  influenced  by  the  necessities  of 
competition,  nor  by  the  trade  fluctuation  arising  from  supply  and 
demand. 

"A  hundred  artists  more  or  less  would  not  alter  his  position; 
a  hundred  paintings  on  the  same  subject  would  not  detract  from  the 
merit  of  his  own,  its  value  is  intrinsic,  and  not  relative.  But  the 
pharmaceutist  buys  his  stock,  whether  of  drugs,  chemicals,  or  sun- 
dries, in  order  to  sell  again — he  is  a  tradesman. 

"But  other  influences  are  at  work  tO'  modify  the  general  fact — 
the  awakening  claims  of  universal  education,  the  long  unfaltering! 
teaching  of  our  own  Society,  the  actual  pressure  from  without. 
Then  there  is  the  influence  of  locality ;  the  West  End  customer  will 
have  more  than  shop  dexterity,  and  in  my  own  neighborhood  the 
mere  tradesman   would   find  himself   gazetted. 

"There  is  the  influence  of  individual  character.  The  master, 
fortunately  for  himself  and  those  around  him,  has  higher  than 
trade  instincts,  from  which  circumstance  his  trade  assumes  more 
or  less  a  strictly  professional  character ;  Init  it  no  more  ceases  to  be  a 
trade  than  the  orchid  which  counterfeits  so  strangely  shapes  of 
natural  beauty  ceases  to  be  a  plant. 

"Xever  forgetting  the  essentially  trade  nature  which  belongs 
to  pharmacy,  we  at  once  come  to  the  first  ethical  rule  of  the 
pharmaceutist,  namely,  the  necessity  for  the  absolutely  genuine 
character  of  his  drugs.     No  drug  or    remedy    should    be    admitted 
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into  his  shop  other  than  that  which,  in  case  of  (hui.<j;erous  ilhiess, 
he  wt)uld  not  hesitate  to  supply  to  the  inmates  of  his  own  family 
circle.  He  cannot  he  expected  to  keep  the  whole  range  of  Materia 
Medica,  nor  is  he  to  he  blamed  for  applying  for  eclectic  remedies 
elsewhere.  This  is  an  aflfair  of  means  and  circumstances;  btit  in 
no  case  should  any  trade  casuistry  induce  him  to  lower  the  standard 
of  excellence  of  whatever  he  may  possess. 

"The  pharmaceutist  who  bears  this  rigidly  in  mind  will  be 
in  no  danger  of  degrading  himself  by  the  adoption  of  low  and 
ruinous  prices.  Whoever  has  committed  this  transparent  trade 
mistake  must  not  afterw^ards  blame  the  public  for  exacting  the  con- 
tinuance of  a  state  of  things  to  which  he  has  himself  voluntarily 
stooped.  On  this  topic  I  have  great  pleasure  in  giving  you  the 
opinion  of  your  excellent  treasurer,  Mr.  I^rady : — 'The  principle 
\\hich  ought  to  guide  the  pharmaceutist  in  the  regulation  of  his 
charges  is  that  remuneration  shoidd  increase  in  proportion  as  the 
class  of  article  makes  greater  demand  on  the  knowledge  obtained 
by  his  professional  education.  If  he  sells  articles  dealt  in  by  other 
classes  of  tradesmen,  he  must  submit  to  the  same  rate  of  profit. 
In  drugs  proper,  which  require  an  educated  judgment,  power  of 
testing  and  the  like,  he  is  entitled  to  a  much  higher  rate;  whilst  in 
all  matters  of  dispensing,  his  charges  should  be  professional  in 
their  character,  and  not  calculated  on  the  cost  of  employed  ma- 
terials at  all.  W  e  cannot  materially  increase  the  quantity  of  medi- 
cines sold  by  reducing  the  price;  hence  any  of  us  endeavoring  by 
low-  charges  to  increase  his  business  must  recollect  that  he  does 
it  to  the  direct  injury  of  the  body,  in  reducing  by  so  much  the 
amount  of  money  that  might  accrue  from  its  legitimate  practice. 
In  large  towns  the  responsibility  of  prices  charged  rests  with  one 
or  two  leading  men,  and  if  they  are  true  to  their  professional  in- 
stincts, the  calling  can  scarcely  fail  to  prosper.' 

"I  agree  with  the  above,  and  I  may  add  that  the  pharmaceu- 
tist saves  himself  an  immensity  of  trouble,  and  will  most  probably 
prolong  his  days  if  he  will  once  have  the  courage  to  adopt  one 
uniform  fixed  price,  else  he  is  subjected  to  continual  petty  amioy- 
ance.  Having  determined  to  be  the  master  of  his  own  business, 
he  will  be  content  to  abide  by  his  own  regulations,  and  not,  on  the 
one  hand,  place  himself  at  the  mercy  of  the  competing  pharmaceu- 
tist who  trims  his  sail  to  every  wind  that  blows,  or.  on  the  other, 
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to  the  caprice  of  the  customer,  who  not  always  truthfully  asserts 
that  he  has  obtained  articles  of  definite  commercial  value  at  a 
starvation  price. 

"Not  only  his  regard  to  self-respect,  but  to  his  trade  interest, 
will  be  his  guide  to  a  third  ethical  observance,  z'z'.s'.,  to  supply  the 
public  with  the  precise  articles  for  which  they  ask.  This  point 
strikes  me  not  so  much  as  a  question  in  ethics  as  in  a  purely  busi- 
ness light ;  but  I  have  been  requested  to  bring  it  forward,  and  I 
am  bound  to  do  so. 

"The  rule  of  every  well  regulated  establishment  is  to  supply 
faithfully  and  implicitly  whatever  in  the  whole  range  of  pharmacy 
a  customer  may  require — to  obtain  it  if  not  in  stock,  whether 
English  or  foreign,  and  to  spare  no  pains  that  it  shall  be  the 
identical  thing  desired. 

"To  do  otherwise  seems  to  me  not  to  warrant  so  fine  a  phrase 
as  a  trade  error,  but  a  pure  shop  mistake.  Does  the  custonier  want 
liquor  l:)ismuthi,  Schacht,  he  is  supi:)lied  from  Clifton;  does  he 
send  for  Brown's  chlorodyne,  he  receives  that  made  by  Mr.  Da^ven- 
port ;  if  quinine  be  ordered,  salicine  must  not  be  substituted ;  and  so 
with  the  list  of  similar  preparations,  whether  demanded  as  a  retail 
order,  or  as  forming  an  ingredient  in  a  physician's  recipe.  This 
course  of  action  is  due  not  to  any  particular  keen  sense  of  honor, 
but  to  trade  expediency,  precisely  as  a  wise  fisherman  spreads  a  well- 
made  net  in  order  that  the  fish  should  not  slip  through.  Any  house 
in  town  or  country  adopting  such  a  principle  must  and  does  gain 
a  reputation  which  infinitely  counterbalances  the  small  extra  re- 
muneration to  be  made  out  of  fictitious  articles.  Confidence  brings 
trade,  and  trade  puts  money  in  the  till- — a  more  practical  result 
than  might  have  been  anticipated  from  the  study  of  pharmaceuti- 
cal ethics. 

"This  subject  may  have  been  proposed  in  consequence  of 
some  of  its  details  not  having  been  clearly  grasi>ed.  On  the  one 
hand,  there  is  a  great  waste  of  misapplied  ingenuity  in  the  constant 
attempt  to  produce  colorable  imitations  of  preparations,  secret  or 
otherwise,  which  have  gained  reputation  for  some  particular 
chemist.  Against  this  there  is  no  human  law  ;  but  the  moral  law. 
which  is  the  law  of  God,  says  such  practices  are  fraudulent,  and 
beneath  the  dignity  of  every  upright  man,  and  they  betray  a  paucity 
of  inventive  ])ower,  and  it  is.  moreover,  certain  that  the  same  skill 
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might  find  more  creditable  as  well  as  more  remunerative  employ- 
ment. 

"Still,  some  pharmaceutists  are  in  bondage  to  a  groundless 
fear;  they  hesitate,  under  a  strained  sense  of  honor,  to  enter  upon 
what  they  think  preoccupied,  and  therefore  forbidden  ground. 
'Why,'  writes  Mr.  Giles,  'should  there  be  any  speciality  in  pharma- 
ceutical production?  The  same  laws  will  protect  an  invention  in 
pharmacy  as  in  mechanics,  and  when  the  law  professes  to  deal 
with  the  matter,  it  is  a  question  whether  any  other  protection  is 
needed.  You  may  say  ethics  shall  do  what  the  law  does  not,  and 
so  it  should  in  cases  too  refined  for  the  law  to  deal  with ;  but  here 
the  law  does  operate.' 

■'From  the  foregoing  it  is  clear  that  while  no  one  is  justified 
in  the  fraudulent  imitation  of  a  patent  right,  either  in  or  out  of 
the  sale  of  pharmacy,  yet  no  pharmaceutist  can  claim  the  exclusive 
manufacture  of  any  special  article  in  perpetuity,  simply  because 
a  particular  mode  of  working  originally  suggested  itself  in  his  mind. 
There  is  no  law  in  trade  or  ethics  to  prevent  a  man  making  liquor 
opii  to  the  best  of  his  ability,  any  more  than  in  the  case  of  mor- 
phia and  meconic  acid.  The  most  scrupulous  and  conscientious 
chemist  may  get  quinine  and  cinchonine  from  bark.  What  casuistry 
shall  assign  an  arbitrary  limit  forbidding  him  to  make  a  liquor? 
The  whole  world  may  make  magnesia,  light  and  heavy,  calcined  or 
carbonate,  although  Kattley  and  Howard  and  Henry  have  been  be- 
forehand in  the  field.  Let  not  the  ])harmaceutist  slirink  from  the 
lawful  use  of  the  exi)erience  and  labors  of  the  past ;  which  is  no 
reason  why  he  should  shrink  into  a  mere  copyist,  and  should  not, 
like  Columbus,  sail  out  of  the  beaten  track  in  search  of  land  not 
hitherto  discovered. 

■'There  is  a  major  ethical  consideration  that  can  only  be  treated 
in  a  minor  key— perfect  civility  to,  and  careful  attention  to  the 
smallest  wants  of  the  poorest  customer — a  civility  that  should  be 
expressed  by  words  and  manner.  The  ethics  of  civility  to  rich 
customers  need  scarcely  be  discussed ;  in  that  case,  for  ethics,  read 
advantage. 

"Our  American  brethren  have  taken  the  lead  in  drawing  up  a 
regular  Code  of  Ethics.  You  will  find  the  document  in  the 
PJianiiaccufical   Journal,    \  ol.    XII.    \).    369. 
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"They  have  also,  I  think,  been  most  successful  in  giving  direc- 
tions about  the  last  topic  I  have  to  mention  in  connection  with  shop 
ethics — the  mutual  relation  between  the  master  and  the  assistant. 

"For  general  rules  I  refer  you  to  a  paper  republished  in  our 
Journal,  called  the  'Pharmaceutist  as  a  Merchant'  (Vol.  VI,  p. 
655,  second  series).  The  idea  is  admirable,  and  the  literary  execu- 
tion quite  equal  to  the  design. 

"Mr.  Frederick  Stearns,  the  author,  seems  to  have  steered  most 
successfully  between  the  'Scylla  of  the  high  and  dry,  and  the 
Charybdis  of  the  goodly-good. 

"I  refer  you  also  to  some  excellent  rules  published  at  the  end 
of  Tarrish's  Practical  Pharmacy ;'  it  contains  one  difficult  prop- 
osition, p.  676. 

"  'Second  General  Regulation  of  the  Store.  During  business 
hours  all  hands  must  be  on  their  feet.' 

"Rule  XIII  is  beyond  our  present  standard.  'Every  appren- 
tice will  be  expected  to  become  a  graduate  of  the  College  o*^ 
Pharmacy,  and  will  be  furnished  with  tickets  of  the  College,  and 
every  opportunity  for  availing  himself  of  the  honor  of  the  degree 
of  that  Institution.'  I  do  not  feel  called  upon  to  dilate  upon  this 
question.  There  is  such  a  wide  difference  in  individual  character, 
that  special  rules  seem  to  be  impossible.  After  all,  we  shall  scarce- 
ly get  further  than  the  inspired  direction.  'He  that  ruleth  with 
diligence.'  One  point  I  am  compelled  to  notice,  that  ethics  concern 
the  assistant  quite  as  much  as  they  do  the  master.  I  have  no  in- 
tention of  adding  to  the  already  hard  position  of  the  former  by 
harsh  remarks,  but  I  say  deliberately  that  neither  our  current 
literature,  nor  the  general  tone  of  sentiment  expressed  in  private, 
bears  sufficient  trace  of  the  recognition  that  a  code  of  ethics  extends 
beyond  the  master.  Let  the  assistant  feel  that  he  has  a  part  to 
play,  just  as  difficult  and  just  as  important  as  his  employer;  that 
on  his  side  he  must  exercise  consideration,  and  adopt  the  high  tone 
of  feeling  which  characterizes  the  English  gentleman,  and  he  will 
do  more  to  render  pharmacy  endurable,  and  to  promote  its  social 
welfare,  than  whole  reams  of  essays  written  on  the  subject.  It  is 
painful  to  recollect  that  those  identical  assistants  who  complain  the 
most  bitterly  about  long  hours,  close  confinement  and  other  ills 
incident   to   pharmacy,   are   sometimes,   when   once   in   business   on 
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their  own  accouiil.  the  very  men  to  perpetuate  and  extend  the  evil 
and,  practicall_\',  to  rivet  another  link  to  that  chain  with  which 
we  are  darkly  hound.  Solely  for  this  reason,  I  have  no  faith  in 
the  efforts  that  have  been  made  occasionally  with  regard  to  early 
closing.  The  ethics  have  been  invariably  on  one  side.  Once  the 
king  of  animals  was  asked  his  opinion  on  a  work  of  art.  The 
painting  represented  a  man  smiling  and  self-confident,  who,  with 
the  most  perfect  equanimity,  was  slaying  the  noble  beast.  'Wait 
till  I  paint,'  said  the  lion. 

"As  matters  stand,  masters  are  to  shut  up,  and  assistants  to 
improve  their  minds.  I  have  never  seen  my  way  out  of  this 
question  (nor  has  any  one  else)  ;  yet  I  believe  that  in  an  establish- 
ment where  there  are  two  or  more  assistants,  if  they  would  calmly 
set  to  work  to  see  how  far  earlier  hours  could  be  adopted  without 
injuring  existing  business,  if.  in  so  doing,  they  on  their  part  would 
carefully  weigh  the  master's  interest,  and  be  as  ethical  towards 
him  as  they  wish  him  to  be  towards  them;  and  if,  instead  of  call- 
ing him  hard  names  and  making  excited  speeches  at  a  London 
tavern,  they  would  bear  in  mind  that  he  is  quite  as  much  interested 
as  they,  I  guarantee  that  he  would  be  found  a  willing  listener,  and 
there  w^ould  then  be  the  first  and  only  fair  chance  of  which  I  know, 
of  both  being  set  at  liberty  at  more  rational  hours  than  they  are 
at  present. 

"Before  leaving  the  shop  altogether,  may  I  press  upon  your 
consideration  the  desirability  of  calling  it  'a  pharmacy.'  The  word 
is  English,  not  fanciful;  it  is  used  in  the  same  sense  throughout 
France,  and  Belgium,  is  highly  expressive,  and  is  on  all  grounds 
to  be  recommended." 

{To  he  Continued.) 
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SOME  APPLICATIONS  OF  THE  MICROSCOPE  IN 

RESEARCH.*t 

By  Henry  Leffmann,  A.  M.,  M.  D. 

Lecturer  on  Research,   Philadelphia  College  of   Pharmacy  and 
Science.     Member  of  the  Institute. 

The  microscope  in  its  present  form  is  one  of  the  most  perfect 
and  useful  instruments  available  in  research.  Its  construction  may 
be  said  to  date  from  the  closing  years  of  the  seventeenth  century, 
although  the  general  idea  of  magnification  by  curved  glasses  and 
mirrors  was  applied  long  before.  While  magnification  is  the  basis  of 
the  instrument,  its  usefulness  would  be  much  restricted  if  that 
property  alone  was  available.  Newton's  discovery  of  the  composite 
nature  of  light  gave  a  strong  impetus  to  both  practical  study  and 
theoretic  suggestion  in  connection  with  all  forms  of  optical  instru- 
ments. Newton  believed  that  refraction  and  dispersion  were  com- 
mensurate in  all  cases,  and  declared  that  it  was  impossible  to  con- 
struct a  lens  which  would  produce  a  colorless  image.  It  was  dis- 
covered, however,  that  substances  of  the  same  refractive  often  have 
different  dispersive  powers  and  Dolland  was  able  to  construct  a  lens 
capable  of  forming  a  colorless  image  of  an  object  illuminated  by 
white  light.  These  "achromatic"  lenses  are  now  part  of  all  micro- 
scopic outfits. 

The  essential  function  of  the  microscope  is  to  make  small  ob- 
jects visible  to  the  human  eye,  but  dcfiuition,  that  is,  the  clear  in- 
dication of  form  and  structure,  is  also  essential,  and  the  later  wojk 
of  improving  the  microscope  is  directed  especially  to  securing  this. 
It  has  been  accomplished  jmrtly  by  imj^rovements  in  lenses,  but 
largely  by  modifications  in  the  nature  of  the  light  and  the  method  of 
applying  it.  The  most  simple  modification  is  that  of  changing  the 
direction  of  the  beam  that  illuminates  the  object  to  be  examined. 
The  natural  way,  which  was  at  first  used,  is  to  allow  the  beam  to 
pass  directly  through  the  object,  that  is,  perpendicular  to  it,  or  to 
fall  upon  the  surface  at  a  similar  angle.  IJy  passing  the  ray 
obliquely,  or  concentrating  it  as  a  cone  centering  in  the  object, 
shadow  efifects  are  produced  which  are  often  very  satisfactory. 

*Abstract  of  a  paper  presented  at  a  meeting  of  the  Section  of  Physics 
and  Chemistry  held  Thursday,  October  27,  lyjr. 

tReprinted  from  The  Journ.  of  the  Traukl'ui  liistit..  January,  1922. 
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The  application  of  jjhotoiijraphy  to  microscopy  has  been  of 
jT^reat  service,  as  it  not  only  permits  of  permanent  record  of  the 
held,  but  as  the  jihoto^iraphic  plate  has  a  different  sensitiveness  to 
light  than  has  the  human  eye,  differences  of  structure  will  he  brought 
out  by  this  means  that  the  unaided  eye  would  overlook.  The  ordi- 
nary ])hotographic  emulsions  are  not  sensitive  to  green,  yellow  or 
red  light.  V>y  special  methods  this  sensitiveness  may  l)e  extended  so 
that  a  strong  light  of  any  color  will  atifecfthe  plate.  L  sing  plates 
of  wide  range  of  sensitiveness,  color  screens  can  be  inserted  by 
which  excellent  results  are  often  secured.  Another  modification  of 
liglit  which  has  been  of  immense  advantage  in  all  fields  of  optics  is 
polarization.     The  term  is  applied  to  modifications  of  light  by  which 
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it  becomes  much  more  sensitive  to  structure  so  that  ditiferences  wholly 
inappreciable  to  the  unassisted  eye  are  brought  out  clearly.  These 
differences  are  often  indicated  by  brilliant  colors,  so  that  the  .several 
parts  of  the  object  are  not  only  clearly  indicated  but  the  color  con- 
trasts are  striking  and  often  beautiful. 

Another  direction  in  which  the  service  of  the  microscope  has 
been  advanced  is  in  the  preparation  of  the  object.  Many  methods 
for  this  purpose  are  employed.  One  of  the  most  used  is  sectioning, 
that  is,  cutting  the  specimen  into  thin  layers.  In  the  case  of  animal 
and  vegetable  structures  this  is  comparatively  easy,  and  has  been 
employed  from  an  early  period,  but  mineral  structures  are  more  dif- 
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ficult  to  handle.  Sorby,  a  British  scientist,  developed  about  the 
middle  of  the  last  century  the  method  of  grinding  minerals  so  thin 
as  to  be  transparent,  and  laid  the  foundation  of  the  science  of  petrol- 
ogy which  has  become  of  great  importance  in  mineralogy  and  geol- 
ogy. In  the  case  of  metals  no  amount  of  cutting  will  render  them 
transparent  to  ordinary  light,  but  many  important  data  have  been 
obtained  by  examining  flat  surfaces  before  and  after  etching.  A 
special  department  of  "industrial  microscopy — metallography — has 
grown  up  by  aid  of  the  methods  of  which  the  minute  structure  of 
commercial  metals  and  alloys  is  capable  of  elucidation. 

The  microscope  has  found  extensive  and  useful  application  in 
medico-legal  work.  Its  revelations  are  often  surprising  and  some- 
times border  on  the  humorous,  because  of  the  results  l)eing  so  dif- 
ferent from  what  was  assumed.  During  the  late  war  cases  of  ad- 
mixture of  powdered  glass  with  food  were  occasionally  alleged. 
No  case  in  which  such  a  charge  was  substantiated  seems  to  have 
been  established,  but  several  investigators  have  reported  the  actual 
facts.  In  one  case  crystals  of  ammonium  magnesium  phosphate 
were  found;  in  another,  in  which  it  was  suspected  that  grape-jelly 
had  been  so  adulterated,  the  analyst  (Doctor  LaWall)  found  that 
the  substance  was  merely  cream  of  tartar  (acid  potassium  tartrate) 
in  comparatively  large  crystals.  The  client,  however,  was  firm  in  his 
opinion,  and  it  was  not  until  the  analyst  dissolved  some  of  the  ma- 
terial in  hot  water  that  he  was  convinced  it  was  not  glass. 

Messrs.  Zoller  and  Williams,  of  the  United  States  Bureau  of 
Agriculture,  recently  reported  a  case  of  "sandy"  ice  cream,  which  on 
microscopic  examination  was  found  to  owe  its  grittiness  to  numerous 
crystals  of  milk  sugar.  Commercial  white  arsenic  (arsenous  acid), 
the  common  poison,  is  found  in  two  forms,  a  glassy  or  porcelain-like 
mass  and  a  gritty  powder.  The  latter  generally  shows  distinct  crys- 
tals, visible  under  moderately  high  powers,  the  particular  form  being 
the  regular  octahedron,  but  mucli  broken  up.  This  form  of  arsenic 
will  remain  for  many  hours  in  the  stomach  without  material  modifi- 
cation so  that  the  substance  may  be  identified  directly.  In  one  case 
of  criminal  poisoning,  the  defence  set  up  the  theory  that  the  dead 
person  had  been  taking  homoeopathic  triturations  of  arsenic,  but  the 
expert  for  the  state  pointed  out  that  the  arsenic  found  in  the  stoniach 
was  distinctly  crystalline,  which  proved  that  it  had  not  been  tritu- 
rated.    The  prisoner  was  convicted  and  executed,  and  subsecjuently 
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his  attorney  admitted  the  correctness  of  the  inference,  and  the  re- 
mainder of  the  arsenic,  which  had  been  bought  for  the  poisoning, 
was  given  to  tlie  expert. 

By  making  thin  sections  of  fossils  and  coal  much  information 
may  be  obtained  as  to  the  origin  of  these  materials.  Coal  shows 
vivid  evidence  of  its  vegetable  origin,  not  only  by  the  impressions 
of  leaves  ahd  stems,  that  are  visible  to  the  naked  eye,  but  on  magnifi- 
cation, the  minute  details  of  the  cell  structure  and  spores.  Con- 
siderable advance  has  been  made  lately  in  the  study  of  coal,  by  treat- 
ment with  hydrofluoric  acid,  by  which  the  mineral  matter  is  in  great 
part  removed,  and  thus  the  remains  of  the  vegetable  structures  made 
more  evident. 


SECTION  OF  COAL  X    120.  SHOWING 
VEGETABLE  CELLS. 


CRYSTAL  OF  MILK   SUGAR    X    100. 


The  fossil  tree-trunks  in  the  petrified  forests  of  Arizona  have 
retained  the  vegetable  structure  through  the  solidification,  even  to 
very  minute  detail,  and  by  the  microscope  it  can  be  shown  that  they 
are  cone-bearers,  related  to  our  pines  and  spruces.  They  show 
clearly  the  peculiar  dotted  cells,  technically  known  as  the  "bordered 
pits"  which  are  characteristic  of  that  group  of  plants. 

In  the  field  of  pathology  and  bacteriolog}'  the  microscope  has 
been  of  immense  use.  Its  applicability  has  been  materially  increased 
by  the  use  of  cultures  and  staining  systems.  The  invention  of  the 
solid  culture  medium,  by  Doctor  Koch,  has  been  one  of  the  most  im- 
portant accessories  in  this  work.     Micro-organisms  can  be  cultivated 
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in  many  liquids  and  on  many  surfaces,  but  the  different  species  re- 
main in  intimate  mixture  and  study  of  individual  forms  is  impos- 
sible. By  incorporating  into  the  culture  fluid  a  substance  which  is 
liquid  when  moderately  warm,  but  solid  at  ordinary  temperatures, 
the  organisms  can  be  cultivated  separately.  Gelatin  and  agar  are 
usually  employed,  the  latter  being  especially  applicable  for  cultures 
made  at  blood  heat,  as  its  jelly  does  not  melt  at  that  temperature. 
The  procedure,  in  outline,  is  to  prepare  a  sterile  culture  medium, 
containing  the  jelly-forming  substance,  inoculate  under  proper  pre- 
cautions, spread  it  in  a  shallow  dish,  and  cover  it  with  a  protecting 
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lid.  When  cold  the  jelly  sets,  and  the  individual  organisms  multiply 
in  their  places,  soon  forming  colonies  so  numerous  that  they  are  large 
enough  to  be  seen  by  the  naked  eye.  In  growing,  some  organisms 
produce  marked  changes  in  the  condition  of  the  gelatin  or  agar.  Some 
digest  it  partly,  causing  spots  of  liquid,  others  produce  colors.  One 
well-known  and  common  organism  produces  a  blood-red  stain.  From 
the  colonies  thus  indicated,  portions  can  be  taken  and  separately 
cultivated,  just  as  one  can  gather  seeds  from  the  mature  plants  of 
a  garden. 

One  of  the  latest  applications  of  the  microscope  is  its  use  in 
determining  the  index  of  refraction.  This  datum  is  the  expression 
of  the  amount  to  which  the  ray  of  light  is  bent  on  passing  from  air 
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into  the  mass  of  the  substance  under  examination.  The  figure  for 
the  index  is  obtained  by  dividing  the  sine  of  the  angle  of  incidence 
by  that  of  the  angle  of  refraction.  In  dealing  with  solids  and 
liquids  as  compared  with  air  the  quotient  is,  of  course,  always 
greater  than  unity.  Differentiation  of  both  solid  and  liquid  sub- 
stances can  be  made  rapidly  and  accurately  by  determinations  of  this 
index.  In  microscopic  work,  the  method  is  largely  applied  in  examin- 
ing crystals. 

In  examining  substances  more  or  less  transparent  immersed  in 
a  liquid,  the  individual  particles  are  seen  to  be  surrounded  by  a  series 
of  bands  either  in  monotone  or  in  colors.  The  relative  extent  of 
these  bands  depends  on  the  difference  between  the  refractive  in- 
dex of  the  substance  and  that  of  the  liquid  bathing  it.  If  the  objects 
examined  are  entirely  homogeneous,  without  color,  have  the  same 
refractive  and  dispersive  powers,  and  also  the  same  absorptive  pow- 
ers for  Hght  as  the  liquid,  they  will  become  invisible.  All  these  con- 
ditions as  coincident  are  not  found  in  practice,  so  there  Js  always 
some  visibility.  In  practice  the  vanishing  of  the  dark  bands  is  the 
phenomenon  that  is  used  to  aid  in  the  examination.  If,  for  instance, 
a  crystal  is  examined  successively  in  liquids  of  which  the  index  of 
refraction  is  knowai,  it  is  possible  to  determine  that  of  the  solid,  by 
noting  the  liquid  in  which  the  dark  bands  are  just  eliminated. 

By  these  means  cr^'stals  of  very  small  size  can  be  identified 
and  many  interesting  and  valuable  results  have  already  been  ob- 
tained. Dr.  Edgar  T.  Wherry,  of  the  United  States  Bureau  of 
Chemistry,  has  for  several  years  been  devoting  a  great  deal  of  at- 
tention to  this  phase  of  research  and  has  made  many  determinations. 
One  of  the  most  interesting  and  valuable  was  in  the  detecting  of 
the  cause  of  mortality  among  bees  in  some  parts  of  Pennsylvania. 
The  honey  on  being  examined  was  found  to  contain  cr>'stals  of  un- 
usual form,  and  as  the  amount  was  very  small  resort  was  had  to  the 
determination  of  the  index  of  refraction,  by  which  the  substance 
was  identified  as  melezitose.  a  sugar  that  is  of  no  nutritive  value  to 
the  bee.  This  had  been  obtained  probably  by  the  bees  collecting 
exudations  on  pine  trees,  during  a  period  in  which  flowers  were 
scarce.  Doctor  Wherry  made  also  examinations  of  some  high  ex- 
plosives which  were  of  different  colors  as  produced  in  different  fac- 
tories and  found  that  the  difference  was  due  to  enclosures  in  the 
crystals. 
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Efforts  have  been  made  of  late  to  apply  the  refractive  index  to 
the  differentiation  of  the  common  alkaloids.  Some  of  these  are  power- 
ful poisons,  and  as  they  are  used  in  small  amount  the  processes  of 
analysis  have  to  be  very  delicate.  Many  of  the  tests  depend  upon 
color  produced  by  reagents,  but  in  these  the  alkaloid  is  destroyed. 
The  crystalline  forms  of  the  alkaloid  itself  or  of  its  salts  are  some- 
times fairly  characteristic,  but  as  a  nile  such  method  is  only  ap- 
plicable to  the  pure  substance.  In  toxicologic  analysis  the  material 
is  often  difficult  to  obtain  perfectly  pure,  and  this  complicates  the 
work.  Naturally  the  determination  of  the  refractive  index  seems 
to  be  a  possible  method,  but  one  difficulty  has  arisen,  namely,  to 
secure  liquids  which  do  not  have  a  solvent  action  on  the  crystal.  It 
is  obvious  that  if  the  substance  dissolves  in  the  liquid  bathing  it,  no 
accurate  test  can  be  made.  Human  ingenuity  is,  however,  almost 
limitless,  and  it  is  reasonable  to  expect  that  some  method  will  be 
found  by  which  this  useful  datum  will  be  made  available  for  the 
toxicologist  and  pharmacologist  in  identifying  these  important  sub- 
stances. 


ACETYL-SALICYLIC  ACID  IN  SODIUM  CITRATE 
SOLUTION.*! 

By  Paul  Nicholas  Leech,  Ph.  D.,  Chicago. 

Acetylsalicylic  acid  ("asi)irin'')  is  dispensed  in  dry  condition 
because  it  is  easily  decomposed  in  the  presence  of  moisture ;  also  it  is 
insoluble  in  water.  However,  articles  have  appeared  recently  in  both 
medical  and  pharmaceutic  literature  claiming  that  acetylsalicylic  acid 
may  be  dispensed  in  solution  by  aid  of  sodium  citrate ;  also  that  the 
acetylsalicylic  acid  would  not  be  decomposed.  For  instance,  the  fol- 
lowing, which  was  probably  abstracted  from  some  American  phar- 
maceutic publication,  appeared  in  the  Prcscribcr:^ 

"Acetylsalicylic  acid  (aspirin)  is  practically  insoluble  in  water, 
and  though  soluble  in  alcohol  such  a  solution  is  not  generally  suit- 
able for  administration.     It  is  therefore  usually  given  in  tablets  or 

*From  the  Chemical  Laboratory  of  the  American  Medical  Association. 

tReprinted  from  Jonrn.  Amcr.  Med.  Assoc,  January,  1922. 

'  Solvent  for  Acetyl-Salicylic  Acid,  The  Prescriher,  Jane,  1921,  p.  247. 
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cachets.  Solution  may  l)e  effected  by  addition  of  sodium  bicar- 
bonate, but  as  the  resulting  solution  is  merely  a  mixture  of  sodium 
acetate  and  sodium  salicylate,  this  method  is  not  admissible.  It  is 
said  that  sodium  citrate  will  dissolve  acetylsalicylc  acid  without 
dissociation;  for  each  grain  of  aspirin  four  grains  of  sodium  citrate 
should  be  added.  Such  a  solution,  flavored  with  syrup  of  lemon,  is 
suitable   for  administration  to  children. 

The  usual  test  for  decomposition  of  acetlysalicylic  acid  is  the 
detection  of  the  freed  salicylic  acid  by  means  of  ferric  chlorid  solu- 
tion. It  occurred  to  me,  therefore,  that  possibly  such  a  test  was 
used  as  a  basis  of  the  contention  of  the  non-decomposition  of  acetyl- 
salicylic  acid  in  sodium  citrate  solution.  If  so,  the  seemingly  nega- 
tive reaction  obtained  may  be  misinterpreted,  because  citric  acid, 
and  citrates,  interfere  with  the  sensitiveness  of  the  test,  and  hence  it 
would  not  be  reliable  in  the  case  at  hand.  To  test  this  hypothesis,  a 
solution  w^as  made  up  and  the  rate  of  hydrolysis  determined  by 
titrating  with  normal  alkali  during  stated  intervals.  The  solution 
was  prepared  by  dissolving  about  18  gm.  of  pure  acetylsalicylic  acid 
and  72  gm.  of  sodium  citrate  in  240  cc.  of  water;  after  standing 
three  hours  it  was  filtered,  and  20  cc.  used  for  the  individual  de- 
terminations, (^ne  teaspoonful  of  such  a  solution  would  represent 
about  5  grains  of  acetylsalicylic  acid.  The  results  of  the  titration 
will  be  found  in  the  accompanying  table.  The  solution  was  main- 
tained at  room  temperature. 

RESULTS  OF  TITRATION. 

Cc.  of  N/l 
NaOH  Consumed 
Interval  of  Time.  bj^  20  cc.  of  Solution. 

3  hours     8.0 

1  day    .• 9.4 

2  days    10.7 

3. days    11.35 

3%  days II .80 

6  days   1 2.70 

9  days    1 3.80 

14  days    14.85 

17  days    15.20 

Complete  hydrolysis    i5-70 

Acetylsalicylic  acid  is  hydrolyzed  fairly  rapidly  in  sodium  ci- 
trate solution,  over  50  per  cent,  decomposed  in  four  days,  and  75 
per  cent,  in  nine  days.    Thus,  a  patient  taking  such  a  mixture  which 
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was  nine  or  more  days  old  would  be  getting  essentially  the  same 
ingredients  as  if  sodium  acetate  and  sodium  salicylate  had  been 
used  in  place  of  the  acetylsalicylic  acid. 

Obviously,  the  assertion  that  acetylsalicylic  acid  is  not  broken 
down  to  form  salicylic  acid  and  acetic  acid  (or  their  salts)  is  not 
based  on  scientific  work. 

The  hydrogen  ion  concentration  of  the  citrate  solution  alone  was 
pn  =  9.0;  after  addition  of  acetylsalicylic  acid,  it  was  pu  =  5.4; 
after  seventeen  days  it  was  pH  =  4.6  Thus  it  may  be  seen  that  the 
solution  is  appreciably  acid,  sufficient  to  decompose  hexamethylena- 
min,  with  which  it  has  been  recommended  to  be  dispensed. 

Very  recently  one  part  of  potassium  citrate  has  been  suggested 
in  place  of  four  parts  of  sodium  citrate.  Such  a  solution  would 
hydrolyze,  if  anything,  faster  than  one  made  with  a  higher  con- 
centration of  the  sodium  salt. 

CONCLUSION. 

It  has  been  claimed  that  acetylsalicylic  acid  may  be  dispensed 
in  a  solution  of  sodium  citrate  without  decomposition  of  the  acetyl- 
salicylic acid.  The  experiments  here  reported  show  that  this  is  in- 
correct, that  after  four  days  the  acetylsalicylic  acid  is  broken  down 
to  the  extent  of  50  per  cent. ;  after  nine  days,  to  75  per  cent.,  and  that 
in  seventeen  days  it  is  almost  completely  hydrolyzed. 


THE  SIGNIFICANCE  OF  CALCIUiM  FOR  HIGHER  GREEN 

PLANTS. 

By  Rodney  H.  True.  Science,  55,  1410,  1-6,  1922.* 

Interest  in  the  subject  of  Calcium  as  a  necessary  plant  food 
began  to  develop  as  far  back  as  1856  when  Salm-Horstmar  proved 
that  this  element  is  necessary  for  seed  plants.  Additional  light  was 
thrown  on  the  calcium  problem  by  Sydney  Ringer  in  1883,  who, 
while  working  on  the  characteristic  effects  produced  by  various  salts 
in  prolonging  the  life  of  organisms  in  water  culture,  observed  that 
when  fish  were  placed  in  distilled  water  calcium  and  other  salts  were 
extracted  from  them  and  epithelial  and  mucous  cells  seemed  to  be- 
come detached  from  the  gills.    Ringer  later  experimented  with  Tubi- 

*AbstractecI  by  Heber  W.  Youngken. 
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fex,  a  fresh  water  worm,  and  found  that  after  this  animal  was  kept 
in  water  from  which  calcium  was  excluded,  the  worms  disintegrated 
and  when  calcium  was  added  to  distilled  water  the  worms  lived  and 
hehaved  as  in  river  water.  lierbst  in  1900  confirmed  the  funda- 
mental features  of  Ringer's  work,  when  he  showed  that  in  certain 
sea-urchin  larvae  grown  in  sea  water  from  which  Calcium  was  lacking 
the  epithelial  tissues  dissolved  into  their  conii)onent  cells  and  that 
when  these  dissociated  but  still  living  elements  were  returned  to 
calcium  containing  sea  water,  they  adhered  again  to  each  other  at 
their  points  of  contact. 

The  author  reviews  the  work  of  himself  and  colleagues  on  the 
physiological  properties  of  distilled  water  in  which  the  method  of 
electrical  conductivity  was  applied  to  the  investigation  of  ion  changes 
in  solutions  in  which  seedlings  w^ere  growing.  These  experiments 
demonstrated  first,  that  the  conducting  capacity  of  distilled  water  in 
which  seedlings  were  grown  increased,  due  chiefly  to  the  leaching  of 
ions  from  the  cells  of  the  seedlings,  second  that  this  leaching  was 
checked  when  a  small  quantity  of  Ca  salt  was  added  to  the  distilled 
water,  third,  that  Ca  ions  differed  from  Mg  ions  in  being  harm- 
less in  concentrations  that  proved  fatal  in  the  case  of  Mg. 

Dr.  True  also  relates  how  the  conducting  method  was  next 
applied  to  the  problem  of  absorption  by  phanerogamic  seedlings 
from  solutions  of  the  ordinan,'  nutrient  salts.  As  a  result  of  the 
study  of  various  kinds  of  seedlings  grown  in  solutions  of  single 
salts  it  was  found  that  in  solutions  of  K  and  Na  salts  no  concentra- 
tion w^as  observed  in  w^hich  the  seedlings  were  able  to  carry  on  sus- 
tained absorption.  In  the  end  the  seedlings  yielded  more  ions  to  the 
medium  than  they  took  from  it.  Again,  it  was  found  that  in  mix- 
tures absorption  or  leach  depended  on  the  presence  of  Ca  or  Mg 
ions.  Calcium  in  high  proportion  never  brought  injury  and  Alg" 
injury  appeared  less  often  than  in  single  solutions.  It  was  further 
noted  that  in  mixtures  containing  Ca  and  other  nutrient  ions,  the 
total  quantity  of  ions  absorbed  far  exceeded  the  quantity  of  Ca  ions 
present.  This  showed  that  in  such  mixtures  Ca  ions  in  some  way 
secured  conditions  that  bring  about  the  absorption  of  ions  which, 
when  offered  in  unmixed  solutions,  would  be  unabsorbable  or  would 
cause  an  active  leach  of  other  ions  from  the  plant  cells. 

The  author  thus  logically  concludes  that  the  Ca  ions  make  other 
ions  physiologically  available  to  the  plant. 
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The  author  next  takes  up  the  question  of  the  chemical  relation 
between  the  calcium  content  of  higher  plants  and  the  cell  wall.  He 
.  cites  the  investigations  of  Fremy,  Mangin,  Bertrand  and  others  who 
showed  that  cell  walls  were  not  homogeneous  structures  but  con- 
sist of  an  outermost  boundary  layer  between  adjacent  cells  of  a 
calcium  salt  of  a  weak  organic  acid  known  as  pectic  acid  as  well  as 
other  layers  lying  between  it  and  the  plasma  membranes.  Ca  pec- 
tate  is  a  stiff  adhesive  colloid  that  is  formed  when  Ca  ions  meet 
pectic  acid.  Pectic  acid  appears  when  the  neutral  substance  pectin 
is  acted  on  by  the  enzyme  pectase.  He  further  cites  Sampson's  ob- 
servations of  how  cellulose  cell  walls  in  the  abscission  tissue  of  Coleus 
leaves  are  changed  to  pectic  acid  with  the  disappearance  of  calcium 
ions  from  the  cells  and  walls  following  injury.  He  calls  attention  to 
the  change  in  firmness  of  fruits  and  vegetables  following  the  action 
of  saprophytic  or  parasitic  fungi  as  being  Hkely  due  to  the  removal 
of  Ca  by  acids,  the  pectate  layers  becoming  pectic  acid  or  something* 
akin. 

He  next  reviews  the  work  of  Dr.  Sophia  H.  Eckerson,  who  in 
1919-20  grew  seedlings  of  wheat,  maize  and  white  lupine  in  a 
series  of  balanced  solutions  and  who  applied  microchemic  methods  to 
the  study  of  seedlings  grown  in  potassium  solutions  in  which  the 
author  had  found  a  leaching  of  ions  from  the  seedlings  into  the 
solution.  This  work  demonstrated  (i)  that  ions  readily  enter  the 
cells  of  the  roots,  (2)  that  within  24  hours  Ca  ions  began  to  diffuse 
out  of  the  calcium  pectate  middle  lamella,  (3)  K  pectate  was  formed 
instead  of  the  Ca  salt  and  this  substance  being  relatively  soluble  in 
water  soon  dissolved,  (4)  at  this  stage,  sugars,  amino-acids,  and  salts, 
chiefly  Mg,  diffused  rapidly  out  of  the  roots.  The  leach  into  K  solu- 
tions is  largely  organic  and  non-electrolytic  showing  the  solutions  to 
have  come  in  considerable  part  from  the  cell  contents.  The  permea- 
bility of  the  cell  walls  had  so  been  greatly  modified  as  well  as  the 
osmotic  properties  of  the  plasma  membranes. 

Exi)eriments  on  corn  seedlings  by  the  same  worker  showed  that 
permeabihty  for  ingoing  ions  is  likewise  increased  by  the  changes 
described.  Exi)erimental  work  on  Mg  solutions  showed  that  Mg 
pectate  replaced  Ca  pectate  in  solutions  of  Mg  salts.  After  examin- 
ing the  results  of  a  long  series  of  experiments  in  various  culture 
solutions,  the  author  declares  that  no  kation  other  than  Ca  has  been 
found  that  can  replace  it  in  the  colloidal  compound  forming  the  mid- 
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die  lamella  without  an  injurious  or  fatal  change  seen  in  permeability 
relations  or  without  the  appearance  sooner  or  later  of  other  toxic 
response. 

In  view  of  the  results  cited,  the  author  next  philosophizes  on 
the  phenomena  lying  deeper  than  the  cell  walls.  He  regards  the  cell 
walls  and  plasma  membranes  that  secrete  it  as  standing  in  the  clos- 
est relation.  lie  states:* "Cell  walls,  except  in  specialized  locations, 
are  seldom  decisive  in  determining  what  ions  pass  through  them. 
They  influence  up  to  a  certain  quantity  the  ions  that  pass  into  them, 
through  the  chemical  changes  which  take  place  in  the  walls  them- 
selves. Beyond  that,  after  chemical  demands  in  the  walls  have  been 
satisfied,  more  deeply  lying  equilibria  are  concerned.  As  an  ion- 
containing  structure,  the  cell  wall  maintains  ion-equilibria  subject 
to  the  laws  of  equilibria  in  colloids,  with  the  living  membranes  with 
which  it  stands  in  most  intimate  chemical  and  biological  contact. 
When  ion  equilibria  in  the  wall  are  disturbed,  this  disturbance  is 
transmitted  to  the  equilibria  of  the  protoplast  that  lays  it  down, 
modifies  it  and  remains  in  closest  relation  to  it." 

As  an  example  of  emphatic  control  of  cell  walls  by  life  inhabit- 
ing them,  he  cites  the  condition  in  the  developing  fruits  of  wheat 
and  maize. 

The  embryos  of  these  normally  have  a  dozen  or  more  cells 
surrounding  them.  In  response  to  intrinsic  or  formative  laws  gov- 
erning the  organisms,  these  cells  are  completely  absorbed  and  in  the 
end  the  innermost  remaining  walls  of  the  ovary  are  cemented  to  the 
outer  unabsorbed  layer  of  the  inner  integument.  He  claims  this 
control  to  be  exerted  chiefly  through  the  agency  of  the  Ca-ion  equili- 
bria of  the  tissues  concerned. 

The  substances  necessary  for  the  formation  of  the  ceinenting" 
layer  appear,  according  to  Dr.  True,  to  be  extruded  from  the  proto- 
plasm through  the  wall  to  the  outside  surfaces  where  they  unite  tO' 
form  the  coagulum.  It  is  conjectured  that  Ca  ions  and  pectase 
thrust  through  from  the  interior  of  the  cell  meet  at  its  frontier  the 
pectin  which  under  enzyme  action  yields  pectic  acid  that  then  unites 
with  Ca  ions  to  form  the  cementing  calcium  pectate  layer  between 
adjacent  cells. 

In  conclusion  the  author  points  out  the  fact  that  calcium  ions 
make  physiologically  available  other  equally  indispensable  nutrient 
ions  and  alludes  to  this  as  clearing  up  some  previously  unsolved 
questions. 
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ATOMIZING  THE  ATOM. 
(Reprinted  from  Science  Service.) 

How  one  element  can  be  changed  over  into  another  was  ex- 
plained recently  to  the  Chemical  Society  of  London  by  Professor  Sir 
Ernest  Rutherford,  of  Cavendish  Laboratory,  Cambridge,  who  has 
gone  farther  than  any  other  man  toward  realizing  the  old  dream  of 
the  alchemists. 

We  are  as  far  off  as  ever  from  the  making  of  gold  out  of  lead, 
but  experiments  by  Professor  Rutherford  have  previously  shown 
that  it  is  possible  to  get  hydrogen  out  of  nitrogen. 

Professor  Rutherford  declared  that  it  is  also  possible  to  obtain 
hydrogen  from  at  least  five  other  elements,  boron,  fluorine,  sodium, 
aluminum  and  phosphorus. 

These  experiments  have  given  us  an  entirely  new  idea  of  the 
structure  of  the  atom.  As  Professor  Rutherford  says:  "Since  the 
development  of  the  atomic  theory  on  an  experimental  basis  by  Dalton, 
the  progress  of  chemistry  has  been  based  on  the  central  idea  of  the 
permanency  and  indivisibility  of  the  atoms  of  the  elements.  The 
whole  experience  of  chemistry  for  nearly  a  century  had  shown  clearly 
that  it  was  impossible  to  break  up  the  atoms  of  the  elements  by  the 
application  of  ordinary  chemical  and  physical  processes.  This  idea 
has  had  to  be  modified  to  some  extent  by  the  rapid  growth  of  our 
knowledge  during  the  last  twenty  years  of  the  inner  constitution  of 
the  atoms.  It  is  now  generally  accepted  that  the  atoms  of  the  dif- 
ferent elements  have  all  the  same  general  type  of  structure.  At  the 
centre  of  the  atom  is  a  positively  charged  nucleus  of  minute  dimen- 
sions which  is  responsible  for  most  of  the  mass  of  the  atom.  This 
is  surrounded  by  a  distribution  of  electron  held  in  equilibrium  by 
the  forces  from  the  nucleus. 

"By  the  action  of  light  and  electrical  discharges,  we  can  readily 
remove  one  or  more  of  the  external  planetary  electrons  from  the 
atom,  while  by  the  action  of  X-rays  we  may  even  eject  one  of  the 
more  strongly  bound  electrons  of  the  system.  In  this  way,  we  can 
effect  in  a  sense  a  transformation  of  the  atom  but  it  is  merely  a 
temporary  one  and  a  new  electron  is  soon  captured  from  the  outside 
and  the  atom  is  as  before.  The  general  evidence  indicates  that  even 
if  a  number  of  the  planetary  electrons  were  removed  by  suitable 
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agencies  the  stability  of  the  nucleus  would  not  be  disturbed  and  the 
atom  would  in  a  short  time  regain  its  original  structure.  In  order  to 
etlect  a  permanent  charge  in  the  atom  it  appears  to  be  necessary  to 
disrupt  the  nucleus  itself,  ^\'hen  once  a  charged  unit  of  the  nuclear 
structure  is  removed,  the  nuclear  charge  is  altered  permanently  and 
there  is  no  evidence  that  this  process  is  reversible  under  ordinary  ex- 
perimental conditions. 

"The  discovery  of  the  instability  of  the  radioactive  elements 
was  the  first  severe  shock  to  the  idea  of  the  permanency  of  all  atoms. 
This  radiating  property  is,  however,  confined  mainly  to  the  two 
heaviest  elements,  uranium  and  thorium,  and  their  long  series  of  de- 
scendents,  and  is  only  shown  by  two  other  elements,  potassium  and 
rubidium,  and  then  only  to  a  minor  extent.  Apart  from  these  ex- 
ceptions, the  great  majority  of  the  atoms  appear  to  be  highly  stable 
structures  and  to  remain  unaltered  under  ordinary  conditions  in  this 
earth  for  periods  of  probably  thousands  of  millions  of  years. 

"The  property  of  radioactivity  belongs  to  the  nucleus  and  is 
shown  generally  by  the  emission  of  a  swift  particle  or  helium  nucleus 
and  occasionally  a  swift  electron  from  the  nucleus.  The  number  and 
velocity  of  emission  of  these  particles  appear  to  be  quite  uninflu- 
enced by  the  most  powerful  physical  or  chemical  agencies  and' to  be 
an  inherent  property  resulting  from  the  instability  of  these  very  com- 
plex nuclei. 

"These  results  show  clearly  that  the  nuclei  of  heavy  atoms  con- 
tain both  positively  charged  helium  nuclei  and  negative  electrons,  and 
lead  to  the  general  view  that  the  complex  nuclei  of  all  atoms  are 
built  up  of  hydrogen  and  helium  nuclei  and  electrons.  It  is  also 
generally  supposed  that  a  helium  nucleus  itself  is  a  secondary  unit 
composed  of  four  hydrogen  nuclei  and  two  electrons.  If  this  be  the 
case,  we  may  suppose  the  nuclei  of  all  atoms  to  be  composed  ulti- 
mately of  hydrogen  nuclei,  or  protons  as  they  have  been  termed, 
with  the  addition  of  negative  electron. 

'Tt  is  probable  that  the  forces  which  bind  together  the  com- 
ponents of  the  nucleus  are  exceedingly  powerful  and  that  conse- 
quently a  large  amount  of  energy  will  be  required  to  disrupt  its 
structure.  The  swift  alpha  particle  from  radium  and  thorium, 
which  is  by  far  the  most  concentrated  source  of  energy  known  to 
us,  seems  the  most  likely  agent  to  succeed  in  an  attack  on  the  strongly 
bound  nucleus.    The  alpha  particle  is  expelled  from  radium  with  a 
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velocity  of  about  10,000  miles  per  second  and  thus  has  a  speed  20,000 
times  greater  than  that  of  a  swift  rifle  bullet.  Mass  for  mass,  its 
energy  of  motion  is  400  million  times  greater  than  that  of  the  bullet." 

In  investigating  the  disintegration  of  atoms.  Professor  Ruther- 
ford makes  use  of  the  same  phenomena  that  are  displayed  in  the 
luminous  watch  dials  made  of  a  radioactive  element  bombarding  zinc 
sulphide.  He  allows  the  particles  projected  from  radium  to  bom- 
bard the  element  and  then  counts  the  number  of  electrons  or  hydro- 
gen atoms  that  are  knocked  out  by  the  flashes  they  produce  when 
they  hit  a  screen  of  zinc  sulphide. 

"If  we  had  charged  atoms  available  of  ten  times  the  energy  of 
the  alpha  particles  of  radium,  we  could  probably  penetrate  the 
nuclear  structure  of  all  atoms  and  occasionally  effect  their  disin- 
tegration," states  Professor  Rutherford.  "The  general  evidence  in- 
dicates that  the  atoms  as  a  whole  are  such  stable  structures  and  the 
nuclei  are  held  together  by  such  powerful  forces  that  only  the  most 
concentrated  source  of  energy  like  the  alpha  particle  is  likely  to  be 
effective  in  an  attack  on  such  well  protected  structures." 


SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


The  Resin  of  Kava  Kava  (Piper  Methysticum). — The  resin, 
was  dissolved  in  ether  to  free  it  from  methysticin,  the  ether  solution 
was  washed  with  dilute  alkali  and  then  with  dilute  sulphuric  acid  and 
was  dried  with  potassium  carbonate.  Removal  of  the  solvent  left 
a  thick,  dark  brown,  oily  residue.  When  this  was  heated  with  10 
per  cent,  sodium  hydroxide  solution  Kavaic  acid  was  obtained.  This 
product  is,  apparently,  y-cinnamal-acetoacetic  acid,  C(;H.-i.CH  :CH.- 
CH  iCH.CO.CHa.COOH.  Yellow  needles  from  methyl  alcohol, 
M.P.  164-5°  (decomp.).  It  readily  parts  with  CO2  and  yields  a 
dark  yellow  resin  which,  on  distillation,  produces  cinnamal-acetone, 
CfjTI.-.CH  :CH.CH  iCH.CO.CHg.  (W.  Borsche  and  A.  Roth,  Bcr.  d. 
d.  chcm.  Gcs.  54,  2229,  1921.) — J.  F.  C. 
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A  Nkw  Motor  Fukl. — An  enforced  situation  in  Germany  a 
few  years  ago,  brought  about  by  the  interruption  of  importation  of 
petroleum  and  petroleum  products,  reflected  a  condition  which  the 
world  will  eventually  face  universally,  and  resulted  in  the  search 
and  discovery  of  substitutes  which  were  able  to  take  the  place  of  gas- 
oline and  lubricating  oil  in  particular.  This  work  has  been  described 
in  Anto-Technik  and  Rcvuc  dcs  Produits  Chimiqucs.  The  Germans 
fell  back  on  coal  tar  from'  which  they  obtained  benzol  and  naphtha- 
lene. The  former  has  been  used  as  a  motor  fuel  for  some  time  in  ad- 
mixture with  alcohol  and  gasoline.  The  latter,  when  treated  with 
hydrogen  in  the  presence  of  the  catalyst  nickel,  gives  a  series  of  prod- 
ucts, one  of  which,  known  as  tetralin,  has  been  used  recently  with 
great  success  in  the  operation  of  automobile  engines.  The  results  ob- 
tained were  even  better  than  those  ordinarily  secured  with  gasoline 
as  the  fuel,  for  tetralin  has  a  high  specific  gravity  and  a  much 
greater  calorific  power  than  gasoline.  Per  kilogram,  this  is  11,600 
calories  for  tetralin  against  11.000  for  the  l)est  grade  of  gasoline. 
The  tetralin  is  not  used  alone  but  in  admixture  with  alcohol  and 
benzol,  in  the  proportion  of  two  of  the  latter  and  one  each  of  the 
former.  The  ordinary  form  of  carburetor  may  be  used,  but  it  must 
be  adjusted  to  give  increased  admission  of  air,  and  it  is  advisable  to 
preheat  the  fuel  with  the  waste  heat  from  the  engine  before  allowing 
it  to  enter  the  cylinder.  It  is  possible  to  start  an  absolutely  cold 
engine  with  this  composition  fuel.  The  mixture  will  not  foul  the 
spark  plugs.  A  test  was  made  with  the  fuel  on  a  standard  make  of 
car  in  Germany,  which  was  run  a  fixed  distance  with  an  absolutely 
cold  engine  with  this  composition  fuel.  The  regular  type  of  carbu- 
retor was  used,  the  same  one  in  each  test.  The  tetralin  fuel  ran  the 
car  twenty  miles  to  the  gallon,  while  the  gasoline  fuel  ran  it  twelve 
miles  per  gallon  under  identical  conditions.  This  indicates  an  in- 
creased efficiency  in  favor  of  the  new  fuel  to  the  extent  of  66  2/3  per 
cent.  The  speed  of  the  car  reached  55  to  65  miles  per  hour. — 
Through  Industrial  Digest. 


Insect  Enemies  of  Tvpiia  l.\tifoli.\. — An  intensive  study  of 
the  Insect  Enemies  of  Typha  lati folia  L.  P.  W.  Claassen,  of  Cornell 
University  Exp.  Station,  has  made  an  elaborate  study  of  the  Typha 
latifolia,  in  its  habitats,  and  finds  that  it  is  the  prey  of  twenty-five 
diiTerent  insects  representing  five  of  the  great  orders  of  that  division 
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of  the  animal  kingdom.  The  species  are  distributed  as  follows :  Six 
lepidoptera  (butterflies  and  moths),  two  coleoptera  (beetles),  eight 
hemiptera  (bugs),  five  hymenoptera  (bees  and  wasps),  four  diptera 
(flies).  The  methods  of  attack  and  the  life  history  of  each  insect 
have  been  carefully  traced  out.  The  several  insects  specialize  some- 
what as  to  the  part  of  the  plant  that  is  attacked.  Three  moths  and 
a  bug  are  parasitic  on  the  flowering  head ;  the  leaves  are  attacked  on 
the  surface  and  by  leaf  miners;  the  stalk  "is  invaded  by  two  of  these 
leaf  miners,  but  other  species  are  not  originally  in  the  leaf.  A  few 
invade  the  rhizome,  living  largely  upon  the  starch  therein. 

Notwithstanding  its  numerous  enemies  the  plant  is  abundant  in 
many  parts  of  the  world,  and  several  parts  of  it  have  been  sug- 
gested as  possibly  useful.  Engler  and  Prantl  speak  of  rhizome  starch 
as  a  food  supply,  of  the  leaves  as  a  source  of  textile  material  and  of 
the  pollen  as  a  substitute  for  lycopodium.  Claassen  has  investigated 
the  question  of  using  typha  as  a  food  product,  and  published  his 
results  a  couple  of  years  ago. — H.  L. 


Standardizing  Biologic  Stains. — Since  the  interruption  of  the 
supply  of  German  staining  materials,  which  were  very  accurately 
prepared  and  largely  used,  some  difficulty  has  been  found  in  getting 
uniform  results  with  domestic  products.  Manufacturers  have  been 
willing  to  meet  the  demand,  but  the  users  of  the  stains  have  not  al- 
ways been  precise  as  to  their  needs.  The  Society  of  American  Bac- 
teriologists recently  made  efforts  to  bring  about  satisfactory  condi- 
tions, and  still  more  recently,  other  societies  have  offered  assistance. 
A  conference  was  held  in  New  York  City  last  November  under  the 
auspices  of  the  National  Research  Council,  at  which  representatives 
from  a  number  of  interested  organizations  were  present.  After  an 
extended  discussion  it  was  agreed  to  appoint  a  committee,  which 
has  since  been  named  to  act  under  the  division  of  Biology  and  Agri- 
culture with  co-operation  of  the  Division  of  Medicine.  The  Chemi- 
cal Foundation  of  New  York  City  has  subscribed  $500  towards  finan- 
cing the  work. — H.  T.. 


Domestic  Manufacture  of  Synthetic  Compounds. — The  de- 
velopment of  the  manufacture  of  the  many  complex  synthetics 
which  are  used   in   chemical   and   biologic   research   has   reached   a 
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gratifying  point  in  the  United  States.  A  number  of  firms  have 
devoted  time  and  money  to  this  work  and  the  Hst  of  substances  that 
can  now  be  obtained  without  sending  abroad  is  quite  large.  This 
work  has  naturally  interested  the  German  chemists,  and  even  the 
work  that  is  being  done  in  creating  an  American  literature  has  awak- 
ened anxiety  in  the  land  beyond  the  Rhine.  A  German  review  of 
W'hitmore's  monograph  on  "Organic  Mercury  Compounds"  gives 
evidence  of  this  in  the  sentence,  "The  war,  which  was  ended  three 
years  ago,  is  to  be  carried  further  in  scientific  and  industrial  fields. 
In  view  of  this  one  cannot  welcome  the  publication  of  the  mono- 
graphs." 

"Let  the  stricken  deer  go  weep, 
The  hart  ungalled  plav." 

H.  L. 


Separation  of  Dextrose  and  Slxkose  by  Dialy.sis. — Congdon 
and  Ingersoll  (Jour.  Atncr.  Chcui.  Soc,  ic)2i,  43,  2588)  give  the 
results  of  experiments  which  indicate  the  possibility  of  a  close  analyt- 
ical separation  of  these  sugars  by  a  simple  dialytic  method.  They 
found  that  in  mixtures  the  influence  of  the  dextrose  on  the  dialysis 
of  the  sucrose  is  such  that  within  certain  concentrations  the  ratio  of 
the  dextrose  dialyzed  to  that  of  the  sucrose  dialyzed  is  such  as  to 
keep  this  ratio  constant,  irrespective  of  the  proportion  of  sucrose  in 
the  original  solution.  In  very  dilute  solutions  of  the  two  sugars, 
dextrose  can  be  quantitatively  separated  from  sucrose  by  dialysis 
in  about  fiftv  hours. — H.  L. 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 

Chaulmoogra  Oil  Now  Used  In  Treating  Laryngitis. — 
Chaulmoogra  oil,  w-hich  has  been  bringing  health  to  many  sufferers 
from  leprosy,  is  now  used  in  the  treatment  of  tuberculous  laryngitis. 
Dr.  R.  M.  Lukens,  of  Jefferson  Hospital  and  Henr}'  Phipps  Insti- 
tute, of  this  city,  has  treated  patients  for  the  past  year  by  spraying 
the  oil  into  their  diseased  larynges.  While  the  treatment  is  not  all 
that  is  to  be  desired,  it  is  not  unpleasant  or  distressing,  and  gives 
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better  result  than  some  other  drugs  previously  used.  Laboratory- 
studies  show  that  chaulmoogra  oil  does  not  kill  the  tubercle  bacilli, 
but  the  tests  on  patients  show  a  marked  aid  in  healing  diseased  lesions 
on  the  organ  that  produces  the  sound  when  a  person  talks. — Science 
Service. 


Diagnose  Ills  of  4000  Years  Ago. — Present-day  post-mor- 
tems of  human  beings  who  lived  4000  years  ago  and  examinations 
of  cave  bears  and  a  crocodile  who  basked  in  the  sun  some  900,000 
years  ago  have  revealed  the  medical  aches  and  pains  of  those  times. 

Bones  of  ancient  life  have  previously  given  medical  clues  to 
scientists  of  today,  but  the  late  Sir  Armand  Ruffer  devised  methods 
of  studying  the  soft  tissues  of  the  Egyptian  mummies  that  the  hot 
sands  and  dry  climate  of  Egypt  have  preserved  for  thousands  of 
years. 

The  bacteria,  the  diseases,  and  man's  reaction  to  them  have  not 
changed  during  the  thousands  of  years  that  have  passed,  he  found. 

The  inhabitants  of  the  Nile  Valley,  the  cradle  of  history,  suf- 
fered from  stiffening  and  swellings  of  the  joints  to  a  far  greater 
degree  and  at  a  much  earlier  age  than  we  now  see  this  disease.  A 
hump-backed  priest  of  Ammon,  1000  years  B.  C.  owed  his  hump  to 
Pott's  disease,  which  shows  how  little  3000  years  have  altered  the 
behavoir  of  tuberculosis.  Bacteria  in  these  old  bodies  can  still  be 
stained,  and  traces  of  pneumonia  can  be  seen.  Lesions  closely  re- 
sembling small  pox  can  still  be  recognized  and  studied  by  modem 
micoroscopic  methods  in  these  old  mummies.  Hardening  of  the 
arteries  was  common  and  severe  in  those  days,  when  tobacco,  ex- 
cessive meat  eating,  modern  strenuosity,  and  such  things  that  now- 
days  are  blamed  for  this  condition  certainly  did  not  exist. 

"Men  were  commonly  stiff  and  old  by  the  time  they  had 
reached  fifty  years,  and  the  good  old  days  were  not  so  good  from 
the  sanitation  standpoint,"  says  the  Journal  of  the  American  Medi- 
cal Association  in  commenting  on  Dr.  Ruffer's  late  work,  "and  we 
find  that  royalty  was  of  very  common  clay,  with  extremely  bad 
teeth  and  gums,  queens  bald  of  head,  and  even,  we  blush  to  say  it, 
princesses  with  nits  in  their  hair.  Syphilis  has  not  yet  been  dem- 
onstrated in  early  Egyptian  bodies,  a  fact  which  may  have  influ- 
enced the  sociology  of  the  day.     Food  habits  varied  from  time  to 
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time  and  in  dilYerent  classes,  as  shown  by  the  degree  of  wearing 
down  of  the  teeth,  but  at  no  time  did  there  exist  those  prehistoric 
dentists  of  whom  all  popular  histories  of  Egyi)t  relate,  although 
they  certainly  were  sorely  needed." 

The  best  mummy  material  obtained  is  that  which  is  naturally 
preserved  by  the  Egyptian  climate.  The  Egyptian  embalmers  had 
no  such  supernatural  skill  as  tradition  ascribes  to  them,  but  they 
did  remove  the  vital  organs  of  the  body  before  burial,  much  to  the 
sorrow  of  present  medical  archeologists. 

Even  the  illnesses  of  the  dinosaur  wiio  li\-e(l  many  thousands 
of  years  before  the  Egyptians  have  been  investigated.  Prof.  Roy 
L.  ^loodie.  of  the  L'niversity  of  Chicago,  has  found  pathologic 
lesions  on  the  tail  of  this  pre-historic  reptile. —  (Science  Service, 
February,  1922.) 


Carrox-tetr.\-ciiloride  Paralyzes  Hookworm  as  Well  as 
Fire. — Carbon  tetrachlorid.  a  common  chemical,  may  in  the  future 
replace  chenopodium,  the  substance  now  used  in  the  removal  of 
hookworms  and  ascarids  in  man.  In  the  last  few  years,  millions  of 
people  in  the  tropics  and  warmer  regions  have  been  cured  by  mod- 
ern medical  methods  of  the  hookworm  disease  and  the  work  is  still 
in  progress. 

Dr.  II.  M.  Hall,  of  the  Bureau  of  Animal  Industry  of  the  De- 
partment of  Agriculture,  has  made  conclusive  experiments  that 
show  that  carbon  tetrachloride  in  addition  to  being  more  effective 
is  safer  and  cheaper  than  the  drugs  used  now. — (Science  Service.) 


Alastrtm,  a  New  Xame  for  ax  Old  Ailment. — Alastrim, 
a  disease  that  resembles  smallpox,  is  now  being  studied  by  medical 
men. 

It  was  reported  in  epidemic  form  in  1920  in  the  Caribean  lit- 
toral. Canada  and  England.  In  the  present  state  of  knowledge  of 
its  exact  classification,  it  is  being  combated  and  reported  as  small- 
.pox. 

"The  disease  is  very  infectious  to  man  :  both  sexes  and  all  ages 
are  attacked.''  says  Dr.  W.  C.  Rucker,  of  the  L'nited  States  Public 
Health  Service.  "Xo  racial  immunity  has  been  observed.  The 
disease  is  found  in  the  \\'est  Indies,  South  and  Central  America, 
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South  Africa,  the  Mediterranean  area,  and,  more  recently,  in  Great 
Britain.  It  is  probable  that  the  so-called  'Cuban  itch'  and  'Philip- 
pine itch'  observed  after  the  war  with  Spain,  the  mild  form  of 
smallpox  prevalent  in  America,  and  alastrim  are  identical.  The  dis- 
ease is  highly  contagious,  its  causal  organism  being  spread  by  both 
direct  and  indirect  vection.  Certain  observers  believe  that  the  dis- 
ease is  largely  spread  by  the  air;  but  when  the  enormous  number  of 
daily  contacts  with  fellow  man  is  considered,  the  assumption  of  this 
theory  to  account  for  the  rapid  spread  and  persistence  of  the  dis- 
ease seems  scarcely  warranted.  Overcrowding  helps  to  spread  the 
disease.  The  exact  classification  of  alastrim  is  still  the  subject  of 
considerable  discussion.  It  may  be,  and  probably  is,  merely  a  miti- 
gated form  of  smallpox,  which,  in  an  environment  of  low  racial  im- 
munity, incomplete  vaccination,  or  lowered  vitality,  might  regain  its 
lost  virulence.  It  may  be  that  the  parasite  is  a  separate  species  of 
the  parent  type." 

The  mortality  from  alastrim  is  surprisingly  low.  The  disease 
is  more  severe  in  the  unvaccinated  and  debilitated.  Economically,  it 
is  important  by  reason  of  the  rapidity  of  its  spread  and  the  tem- 
porary disal)lement  of  large  numbers  of  persons. —  {Science  Service.) 


Witches'  Ointments. — In  a  work  entitled  "The  Witch-Cult 
in  Western  Europe"  by  ]\Iargaret  Alice  Murray,  published  recently 
by  the  Clarendon  (Oxford)  Press,  some  formulas  are  given  for 
ointments  with  which  the  witches  were  said  to  anoint  themselves 
in  order  to  be  able  to  make  broomstick  fliglits.  The  work  indicates 
the  existence  of  a  widespread  cult  of  Devil-worship,  and  it  is  possible 
that  the  ointments  were  really  used  as  a  means  of  getting  rid  of 
objectionable  persons.     The  author  gives  three  formulas. 

1.  Parsley,  water  of  aconire.  poplar  leaves,  soot. 

2.  Water  parsnip,  sweet  flag,  cinquefoil,  bat's  blood,  deadly 
nightshade. 

3.  Baby's  fat,  juice  of  water  parsnip,  aconite,  cinquefoil,  deadly 
nightshade  and  soot. 

The  original  data  are  in  old  French,  and  it  is  possible  that  the 
words  translated  "parsley''  and  "water  parsnip"  may  refer  to  more 
poisonous  forms  of  Umbelliferse. — II.  L. 
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A  single  bill  of  paper  money  may  carry  as  many  as  one  hun- 
dred thousand  bacteria.  These  are  mostly  of  the  type  found  in  the 
intestines,  but  disease-producing  bacteria  may  also  be  present. 


The  \'ermont  Exi>eriment  Station  has  recently  shown  that  the 
number  of  thorns  which  a  blackberry  vine  produces  is  determined 
by  the  amount  of  light  which  is  receives.  Plants  grown  under  shade 
produced  only  a  few  weak  prickles,  while  those  grown  in  full  sun- 
light produced  their  full  complement  of  very  stiff,  stout  spines. 


CWLORIFIC  VALUES  OF  CEREALS. 

(Calories  per  pound.) 

Oat  flour 1795 

Rye  flour 1660 

Rice  flour   1645 

Ijarley  flour    1640 

Corn  flour 1630 

^^'heat  flour   1620 


It  has  been  demonstrated  at  the  University  of  ^Minnesota  that 
there  are  at  least  twenty-five  distinct  varieties  of  the  stem  rust  of 
cereals  and  grasses. 


It  has  been  found  that  salts  of  lead,  in  very  small  amounts,  will 
stimulate  plant  growth. 


Spider  silk  is  used  in  telescopes  and  various  other  optical  in- 
struments to  indicate  by  cross  lines  points  in  the  field  of  vision.  Many 
attempts  have  been  made  to  substitute  spiders  for  silkworms  in  the 
production  of  silk  for  general  use,  and  a  small  industry  of  this  de- 
scription exists  in  Madagascar. 


A  recent  note  in  Science  records  what  is  believed  to  be  the  tem- 
perate zone  record  for  a  single  season's  growth  of  a  shoot  of  the 
tree  type  of  woody  plant.     This  phenomenal  shoot  grew  from  the 
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stump  of  a  beheaded  Paulovvnia  and  reached  a  height  of  21  feet  6 
inches,  a  circumference  of  10  inches  at  the  base,  and  had  24  leaves, 
one  of  which,  measured  in  late  July,  was  found  to  be  38  inches  long 
in  the  largest  dimension. 


A  radish  will  turn  its  leaves  toward  a  source  of  light  no  stronger 
than  that  of  a  candle  twenty-five  feet  away,  while  one  of  the  cresses 
is  similarly  sensitive  to  light  of  a  strength  equal  to  that  from  a  candle 
about  one  hundred  eighty  feet  away. 


It  will  come  as  a  surprise  to  many  people  to  learn  that,  at  the 
present  time,  the  United  States  produces  much  more  radium  than 
all  the  rest  of  the  world  together.  From  the  beginning  of  the 
industry  in  1913  to  January,  1921,  approximately  115  gm.  of  radium 
element  were  produced  in  this  country.  Probably  not  more  than  40 
gm.  have  been  recovered  from  foreign  ores  since  the  discovery  of 
radium  by  ]\ladam  Curie. 

For  many  years  radium  was  exclusively  produced  from  the 
Austrian  ores  at  Joachimsthal ;  later,  it  was  obtained  from  pitch- 
blende deposits  in  Cornwall,  and  from  autunite  deposits  in  Portugal. 
About  nine  years  ago,  officials  of  the  Bureau  of  Mines  found  that 
the  carnotite  deposits  in  southwestern  Colorado  and  eastern  Utah  rep- 
resented the  largest  bodies  of  radium-bearing  ore  in  the  world. 


Some  very  sensitive  tendrils  will,  respond  with  a  curvature  to  the 
friction  produced  if  a  bit  of  thread  weighing  about  one  hundred- 
millionth  of  an  ounce  is  being  blown  across  it  by  the  wind. 


The  Abbe  Theodore  Moreaux,  Director  of  Observatory  at 
Bourges,  has  recently  given  some  estimates  of  the  age  of  the  earth 
and  when  the  phenomenon  of  life  appeared  on  it.  He  considers 
500,000,000  years  about  right  for  the  age  of  the  earth  and  he  thinks 
that  the  temperature  dropped  to  a  point  where  life  could  exist  about 
250,000,000  years  ago.  Man  was  a  comparative  newcomer  and  the 
Abbe  gives  only  some  tens  of  thousands  of  years,  thus  refuting" 
an  estimate  of  a  German  scientist,  who  recently  gave  40,000,000  years 
as  the  probable  period  for  the  advent  of  man. — Scientific  American. 
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NEWS  ITEMS  AND  PERSONAL  NOTES 


Decease  of  William  P.  Clothier. — A  veteran  graduate  of  the 
Philadelphia  College  of  Pharmacy  passed  away  recently  in  Buffalo. 
Dr.  William  P.  Clothier  was  one  of  the  oldest  practicing  pharmacists 
in  western  New  York.  He  was  born  in  JMiiladelphia  in  1839  and 
studied  pharmacy  and  graduated  there  in  1861,  when  he  went  to 
Buffalo  and  graduated  in  medicine  at  the  university  of  that  city. 


Popular  Lectures  at  the  Philadelphia  College  of  Phar- 
macy AND  Science. — That  this  innovation  met  with  the  instant  suc- 
cess which  the  project  merited  is  amply  proven  by  the  large  audiences 
which  have  attended  all  of  these  lectures.  The  audiences  are  diversi- 
fied in  their  nature,  each  lecturing  topic  calling  for  a  select  group  of 
interested  auditors.  It  is  the  intention  of  the  College  to  continue 
annually  similar  series  of  popular  science  lectures. 


Prominent  Citizens  Address  the  Student  Body  On  Citi- 
zenship Topics. — A  series  of  lectures  on  citizenship  has  been  ar- 
ranged for  the  benefit  of  the  student  body  of  the  college.  Men  prom- 
inent in  the  promotion  of  civic  and  national  betterment  have  been 
chosen  to  address  the  classes.  Some  of  the  lecture  subjects  are : 
"The  Evolution  of  Government,"  "Municipal  and  State  Political  Or- 
ganizations," "Democracy  and  the  Individual  Crowdmindedness," 
"Character  as  a  National  Asset." 


An  Educational  Exiiiiut. — The  annual  report  of  the  National 
Museum  of  Washington,  D.  C,  for  the  year  ending  June  30,  192 1, 
devotes  considerable  space  to  the  description  of  a  biological  exhibit 
of  the  II.  K.  INlulford  Company  products,  recently  installed  in  the 
Smithsonian  Institute. 

The  article  deals  at  length  with  Antitoxins  and  Vaccines  for  the 
prevention  and  cure  of  infectious  diseases,  all  of  which  are  illus- 
trated in  this  unique  exhibit. 
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The  exhibit,  which  is  the  only  display  of  biologicals  in  the  mu- 
seum, is  located  in  the  East  Gallery.  It  comprises  a  number  of  cases 
containing  specimens  of  Smallpox  V'accine,  Diphtheria  Antitoxin, 
Bactericidal  Serums,  Rabies  Vaccine,  Serobacterins,  etc. 

In  addition  to  the  specimens,  photographs  are  shown  of  the 
various  processes  used  in  the  Mulford  Laboratories,  also  colored 
transparencies  and  charts. 

The  exhibit  is  strictly  an  educational  one,  and  will  prove  of 
great  value  to  physicians,  pharmacists,  nurses  and  other  visitors. 

Visitors  to  Washington  should,  by  all  means,  endeavor  to  pay 
the  exhibit  a  visit,  as  it  is  undoubtedly  the  most  complete  biological 
exhibit  ever  assembled,  and  one  of  the  most  attractive  and  interest- 
ing of  educational  exhibits  in  the  institution. 


BOOK  REVIEWS 


"Elements  of  Fractional  Distillation.''  By  Clark  Shore  Rob- 
inson. McGraw-Hill  Book  Co.,  Inc.,  1922. 
This  volume  in  the  International  Chemical  Series  fills  a  place 
in  the  working  library  of  the  chemist  who  must  give  advice  along  en- 
gineering lines.  Fractional  distillation  is  discussed  from  the  point 
of  view  of  the  Phase  Rule,  and  from  the  standpoints  of  the  produc- 
tion manager,  the  designer,  and  the  manufacturer  of  such  equip- 
ment. Forty-seven  pages  of  tables  and  the  corresponding  bibliog- 
raphies are  given  as  an  appendix ;  these  tables  contain  a  good  deal 
of  data  not  readily  available.  The  author  succeeds  in  dealing  with 
the  subject  theoretically  in  a  satisfactory  mamier  while  escaping  the 
biases  that  sometimes  follow  such  treatment.  Thus  on  page  95, 
after  arriving  by  theory  at  45  as  the  proper  number  of  plates  to  be 
used  in  a  perfect  column  for  separating  benzene  and  toluene,  he 
states,  "A  45-plate  column  would,  however,  be  excessively  high  for 
practical  purposes,  so  under  the  circumstances,  a  shorter  column 
would  be  used,  say  36  plates."  A  few  errors  may  be  found  by  the 
careful  reader,  but  they  are  not  such  as  to  reduce  the  usefulness  of 
the  book  to  an  intelligent  person.  Thus  on  page  102,  when  discuss- 
ing "Film  Coefficient  Water  Side,"  when  V  =  lO.o  ft.  per  sec,  ks 
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is  given  a  value  which  is  not  the  vakie  that  results  from  the  formula 
supposed  to  have  been  used.  This  affects  the  value  for  i:  in  the 
center  of  the  same  page.  Such  errors  are  not  surprising  in  the  first 
edition  of  a  detailed  work. 

In  general,  the  book  seems  to  be  well  adai)ted  to  use  in  prac- 
tice as  well  as  in  detailed  instruction  in  this  branch  of  chemical 
engineering.  The  writer  has  given  us  a  book  that  measures  up  to  his 
stated  intentions.  It  does  not  replace  any  older  book  known  to  the 
reviewer,  but  stands  out  as  a  unique  contribution. 

D.  W.  Horn. 


OFFICIAL  CATALOGUE  OF  STANDARDIZED 
PLANT  NAMES  IN  PRESS. 

All  who  buy,  sell,  handle,  use,  read  about,  or  relate  to  plants, 
trees,  shrubs,  vines,  seeds,  or  any  horticultural  subject  in  commerce, 
including  ever}'  nurseryman,  florist,  seedsman,  druggist,  editor, 
author  on  plant  topics,  landscape  architect,  botanist,  worker  with 
plants,  teacher  about  plants,  and  librarian,  will  constantly  need  to 
consult  this  Catalogue  of  Standardized  Plant  Names. 

This  great  w^ork,  vuiique  in  character  and  usefulness,  has  been 
compiled  and  arranged  by  the  American  Joint  Committee  on  Horti- 
cultural Nomenclature,  made  up  of  representatives  appointed  by  the 
following  organizations :  American  Association  of  Nurserymen,  Or- 
namental Growers'  Association,  American  Society  of  Landscape 
Architects,  American  Pharmaceutical  Association,  American  Insti- 
tute of  Park  Executives,  and  Society  of  American  Florists  and  Or- 
namental liorticulturists. 

Arrvxgemext. 

The  plan  of  the  Catalogue  (which  may  run  to  500  pages  or 
more )  is  to  include  in  the  main  alphabetical  sequence  the  approved 
and  synonymous  scientific  and  common  names  of  plants  in  American 
commerce,  together  with  approved  variety  names  of  fruits,  and 
complete  lists  of  variety  names  in  important  classes  such  as  rose, 
iris.  etc. 

Throughout,  the  approved  scientific  names  are  in  BOLD-face, 
whether  in  capitals  or  small  letters.     Synonyms    and    unapproved 
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names  are  invarial)ly  in  italic,  either  sm.all  letters  or  CAPITALS. 
Approved  common  and  variety  names  are  always  in  Small  Capitals. 

These  typographic  distinctions  make  the  use  of  the  catalogue 
easy,  for  the  approved  scientific  name  is  always  in  Boldface,  and  the 
approved  common  name  always  in  Small  Capitals.  The  complete 
cross-indexing  will  facilitate  finding  approved  names,  directly  or 
through  synon}ms. 

Special  Pre-Publicatiox  Price. 

To  those  who  send  orders  to  the  Secretary,  prior  to  ]\Iarch  31,. 
1922,  accompanied  by  remittance  at  $3.30  or  $3./j  per  copy,  the 
Official  Catalogue  of  Standardized  Plant  Names  in  the  cloth-bound 
edition  will  be  mailed  prepaid  promptly  vipon  publication.  Upon 
publication  the  price  will  be  $5  per  copy.  (The  pre-publication  price 
is  primarily  intended  to  give  opportunity  to  members  of  supporting 
organizations  to  buy  at  a  specially  favorable  rate.) 

Interleaved  and  Flexibly-Bound  Copies. 

Those  interested  in  interleaved  copies,  or  in  flexibly-bound 
copies  for  field  use.  are  asked  to  communicate  promptly  with  the 
Secretary,  who  will  advise  of  additional  cost  upon  determination  r 
but  the  pre-publication  price  of  $3.50  will  apply  on  account  of  each 
copy  only  if  ordered  prior  to  March  31,  1922. 

Orders  are  to  be  addressed  to  Harlan  P.  Kelsey,  Secretary,,. 
Salem,  Mass. 
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THE  LIGHT  IX  THE  WIXDOW  AT  EIMBECK. 

To  the  traveler  in  the  province  of  Hanover  in  Prussia,  who  is 
fortunate  to  come  upon  the  quaint  Httle  settlement  of  Eimheck,  is 
pointed  out  the  spot  where  not  so  many  years  ago  an  inquisitive  apoth- 
ecary unravelled  the  mysteries  of  opium  and  gave  to  the  world  the 
story  of  morphine,  the  first  of  the  alkaloids.  The  apothecary.  Fried- 
rich  Sertiirner,  so  we  are  told,  was  not  an  overlearned  man.  He 
could  write  after  his  name  no  trail  of  dignified  capitals,  and  his  train- 
ing in  science  had  come  to  him  not  hecause  it  was  forced  upon  him, 
but  rather  because  he  had  yearned  and  struggled  for  it.  His 
Gamaliel  was  Experiment  and  his  L'niversity  Experience.  And  vet, 
"unlettered,  unsponsored  and  unread,"  he  "opened  the  way  to  a  vast 
domain  of  medical  discoveries."'  Situate  on  a  corner  where  alley  met 
main  street,  this  famous  apothecary  shop  but  looked  the  counterpart 
of  scores  of  similar  "concessioned"'  establishments  in  that  province 
of  Germany.  Unpretentious  and  perhaps  meager  stocked  but  smil- 
ing with  cleanliness  and  beaming  the  story  of  Fran  Sertijrner's  neat 
custodianship,  the  little  shop  catered  to  the  drugstore  wants  of  a 
stolid  community. 

Out  of  Eimheck  no  one  knew  or  cared  to  know  what  went  on 
inside  its  walls,  and  the  townsfolk  themselves  cared  but  little  so  long 
as  they  could  promptly  get  their  herbs  and  simples  when  they  needed 
them. 

But  somewhere  back  of  the  overvarnished  and  grotesquely  carved 
partition  the  apothecary  himself  might  be  seen,  early  in  the  morning 
and  very  late  at  night,  working  by  the  fitful  light  of  a  malodorous 
whale  oil  lamp,  puttering  with  muddy  extracts  and  decoctions  of 
strange  Asiatic  drugs.  Crude  was  his  equipment  and  meager  his 
apparatus,  but  he  worked  on  incessantly.     He  worked  on  and  on  un- 
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til  the  gossipy  red-nosed  men  that  loimged  at  the  inn- front  across  the 
alley  began  to  whisper  forebodings  of  disaster  to  his  well-established 
business.  Frau  Hohenlohe,  an  over-friendly  neighbor,  confided  to 
Hausfrau  Sertiirner,  as  only  women  can,  that  the  good  apotheke. 
was  in  danger  of  losing  his  concession  unless  he  quit  "playing  with 
experiments"  and  tended  better  to  business,  for  had  he  not  one  day 
kept  the  Colonel  of  Hussars  waiting  a  half  hour  for  a  draught  of 
hraus-puk'cr  while  he,  the  apotheke,  mussed  about  in  inky  vials  of 
vile  imported  drugs  torturing  them  with  fire  to  seek  their  essence. 

And  so  it  was  that  the  good  housewife  cautioned  her  partner  to 
mend  his  wftys  and  secured  from  him  a  promise,  readily  granted  and 
as  readily  broken.  For  the  next  morn,  so  the  story  goes,  before  the 
sun  had  rubbed  the  cloudlets  from  its  eyes,  Sertiirner  was  again  at 
his  beloved  experiments  seeking  from  the  crude  and  dirty  opium  the 
essence  that  gave  it  its  soothing  virtues.  A  tinkling  of  heavy  glass- 
ware, the  bubl)ling  of  boiling  extracts  and  the  thumping  of  pestle  in 
mortar  broke  harshly  on  the  peaceful  reveries  of  the  morning  hours 
and  the  half-awakened  village  blacksmith  on  his  way  to  labor  pointed 
in  wonderment  to  the  light  in  the  dormered  window  of  the  apotheke 
shop,  for  here  was  a  man  who  could  but  would  not  sleep  even  in  the 
morning  when  sleep  is  sweetest.  But  the  blacksmith  little  knew 
that  the  light  of  that  dormered  window  would  shine  on  into  everlast- 
ing centuries  and  that  the  pathway  of  science  would  be  greatly 
brightened  by  its  penetrating  beams. 

For  on  that  same  morning  borrowing  a  leaf  from  the  book  of 
the  mathematical  Greek,  Sertiirner  aroused  the  neighbors  with  his 
joyous  cries  of  Eureka!  Eureka!  and  the  discovery  of  morphine,  long 
searched  for  by  many  and  many  a  chemist,  had  become  a  fact. 

Shortly  afterwards  (1806)  Sertiirner  announced  his  discovery 
of  "opium-sanre;"  later  called  meconic  acid,  and  explained  how  it 
was  combined  in  the  drug  with  an  alkaline  base,  which  he  called 
"morphitim." 

His  report  amazed  the  scientific  world  of  that  day  and  its  im- 
portance was  fully  recognized  when  b'rance  later  awarded  to  him  a 
substantial  monetary  prize  for  "having  opened  the  way  to  important 
medical  discoveries  by  his  isolation  of  morphine  and  his  exposition 
of  its  character." 

Thus  it  was  that  out  of  the  modest  apothecary  shop  in  Eimbeck 
of  Hanover,  came  the  story  of  the  first  alkaloid,  the  herald  of  an 
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iinendinjj  trail  of  like  substances  that  have  heen  since  made  known 
and  utilized  to  the  benefit  of  mankind.  Serturner  had  certainly 
"opened  the  way."  and  no  better  compliment  than  this  can  be  paid 
to  any  worker  in  the  ranks  of  science. 

But  today  77/ cy  tell  us  that  no  more  epoch-making  discoveries 
can  be  made  by  the  untutored  and  plain.  They  tell  us  also  that  it  is 
the  day  of  the  finished  scholar,  of  the  precisely  trained,  and  that  one 
can  have  no  hope  to  reveal  discoveries  and  attain  inventions  unless 
tedious  and  prescribed  penance  has  been  made  at  Gamaliel's  feet. 
Thcv  sav  that  the  age  of  genius  is  past  and  the  day  of  the  college 
bred  and  college  trained  man  is  here.  Truth  today  makes  its  nesting 
ground  in  the  well-appointed  laboratory  and  in  the  elaborate  estab- 
lishments of  endowed  institutes  of  research  and  only  the  anointed 
shall  seek  and  find  it  there.  The  cradle  of  nature  no  longer  holds  it. 
But  yet.  when  we  seek  into  the  story  of  yesterday,  Archimedes  was 
sequestering  in  a  marble  bathtub  when  he  eurekacd  upon  the  truth 
of  relative  density.  Galileo  was  seeking  solace  from  the  noisy  in- 
cantations of  a  tiresome  priest  by  watching  the  swinging  chandelier, 
and  then  it  was  that  he  evolved  out  of  the  phenomenon  an  under- 
standing of  some  of  nature's  first  principles.  Isaac  Newton  found 
explanation  of  the  law  of  gravitation  in  the  laboratory  of  the  apple 
orchard  when  an  apple  "obeyed  that  impulse"  and  letting  go  its  scant 
hold  on  a  twig  landed  squarely  upon  the  dreamer's  head.  And  we 
might  mention  many  other  similar  giants  of  intellect  and  benefactors 
of  posterity,  untrained  with  slide  and  test  tube,  whose  knowledge  of 
calculus  and  trigonometry  w^as  microscopic  and  who  paraded  no 
alphabetical  curlicues  after  their  Christian  or  un-Christian  names. 

But  our  asserverations  need  no  further  corroboration.  Archi- 
medes, Galileo.  Xewton,  Pasteur,  Sertiirner.  Scheele,  Procter,  and 
a  host  of  their  kind  come  with  us  to  state  that  prerequisites  to  the 
capacity  to  serve  lie  not  in  the  over-emphasis  of  academic  attain- 
ments but  rather  in  the  intuitive  spirit  of  research  born  only  in  men 
who  have  the  proper  mental  receptors  and  have  inherited  "the  inner 
eye,"  which  according  to  the  poet  is  "the  joy  of  solitude." 

Imbued  with  this  spirit  are  many  men  here  and  there  over  our 
land  who  lend  no  ear  to  the  loud  protestations  of  the  university  or 
college  fanatic,  but  who  toil  on  in  apothecary  shop,  in  foundry  or 
out  in  nature's  laboratory,  eagerly  searching  for  some  new  phase  of 
old,  old  truths  and  anxious  to  interpret  it  to  a  waiting  world. 


222  One  Drop  of  Blood  {^"\l°'ii  mi.'"'' 

The  day  of  the  genius  is  still  here  and  ever  will  be  here,  and  out 
of  the  orchard,  the  church,  the  home,  the  humble  apothecary's  shop 
shall  doubtless  come  again  many,  many  discoveries  that  shall  have 
baffled  the  ken  of  men  who  have  come  out  of  the  mills  of  the  learned, 
but  haviner  eves  see  not.  I.  G. 


ORIGINAL  PAPERS 


ONE  DROP  OF  BLOOD.* 
By  Ivor  Griffith,  Ph.  M.j 

The  story  of  one  drop  of  blood  is  the  story  of  life.  This  is  a 
story  that  has  never  yet  been  told.  It  is  a  story  that  man  will 
never  be  able  to  tell.  A  physician  of  the  old  school  once  told  a 
group  of  us  open-mouthed  youngsters  of  his  Sunday  school  class 
that  he  was  in  fear  lest  some  blundering  scientific  idiot  should  come 
upon  the  secret  of  life  some  day,  and  so  bring  upon  the  human  race 
the  wTath  of  a  Creator  whose  most  precious  device  and  invention 
had  been  understood  by  a  mere  creation  called  man. 

Physicians  and  scientists  of  the  new  and  so-called  advanced 
schools  think  not  in  this  respect,  for  in  our  newspapers  of  a  few 
days  ago  we  read  of  a  man  named  Carrel  who  in  his  search  for  this 
philosopher's  stone,  has  known  how  to  keep  a  fragment  of  a  chicken 
embryonic  heart  growing  and  thriving  in  an  artificial  atmosphere. 
Alexis  Carrel,  this  wonderful  man  of  science,  is  quite  able  with  his 
invigorating  and  life-sustaining  media,  to  cause  this  fragment  of 
embryonic  tissue  to  add  cell  after  cell  to  its  structure,  and  so 
rapidly  that  daily  portions  must  needs  be  dissected  ofif,  so  that  the 
tissue  growth  does  not  overflow  its  container.  But  each  cell  that 
divides  and  gives  two  to  the  tissue,  only  adds  to  Carrel's  dilemma. 

As  the  cells  multiply,  so  do  the  troubles  of  Carrel,  and  the  dis- 
tance to  a  discernment  of  the  secret  of  life  becomes  proportionately 
further.     The  secret  of  life  lies  not  in  its  promotion  and  further- 

*One  of  a  series  of  Popular  Lectures,  given  at  the  Philadelphia  College 
of  Pharmacy  and  Science. 

tDepartment  of  Theoretical  Pharmacy,  Philadelphia  College  of  Pharm- 
acy and  Science. 
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ance  ami  su.^tenance.  l)ut  rather  in  its  origin.  W'lience  comes  this 
subtle  thing  called  life — not  what  is  Death's  antidote?  Our  old 
physician  Sunday  school  preceptor  was  old-fashioned  enough  to 
teach  us  that  this  latter  has  been  man's  to  own  since  a  gray  morning 
in  Xazareth. 

And  so  we  say  that  the  story  of  life  is  the  story  of  a  drop  of 
blood,  yea  the  story  of  one  blood  cell.  Thus  do  we  also  apologize 
for  the  seeming  disconnection  of  our  presentation  and  for  its  incom- 
pleteness. 

To  present  a  subject  such  as  this  popularly,  we  are  told  that 
we  must  sacrifice  cold  scientific  facts,  and  offer  instead  a  collection 
of  easily  digested  and  tastier  morsels.  To  refrain,  as  it  were,  from 
the  meat  of  the  subject  and  ser^-e  the  less  nutritious  but  more  salu- 
brious and  assimilable  delicatessen.     And  so  to  the  front  counter. 

In  order  to  have  some  semblance  of  regularity  to  our  discourse 
we  ask  you  to  accept  these  landmarks  and  to  allow  us  thus  to 
divide  your  consideration  of  this  topic : 

Physical  characteristics. 
Chemical  characteristics. 
Microscopic  characteristics. 

We  also  ask  you  to  consider  the  blood  of  which  we  speak  as 
human  blood,  unless  otherwise  stated. 

Like  every  good  preacher,  we  faithfully  expect  to  wander  from 
our  text  with  regularity,  and  carry  you  with  us  to  fields  quite  re- 
mote from  these  infenced  pastures.  We  speak  of  one  drop  of  blood 
in  the  title.  It  is  of  blood  regardless  of  volume  that  we  speak  through- 
out the  lecture.  \\'hat  does  the  dictionary  say  of  blood?  "Blood 
is  the  fluid  which  circulates  in  the  arteries  and  veins  of  an  animal." 
So  answers  one  with  brevity  and  conciseness.  But  what  of  its  na- 
ture and  its   functions? 

Blood  is  a  tissue,  an  organ  of  the  body,  cjuite  as  distinct  as  the 
liver  or  the  heart  or  a  muscle.  It  is  a  wandering  tissue  so  impor- 
tant to  the  economy  that  it  can  never  stay  long  in  one  place,  but 
must  unceasingly  travel  through  its  sinewy  canals  to  perform  its 
endless  obligations.     It  is  the  most  vital  tissue  in  the  body. 

The  blood  is  the  military  establishment  of  the  Kingdom  of  Ani- 
mal.    And  it  is  a  military-  establishment  that  is  perfect  in  every 
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detail  as  long  as  health  rules.  The  realm  of  Wilhelm  with  its  mili- 
tary perfection  boasted  of  no  system  such  as  we  have  in  this  fluid 
army. 

Consider  it  a  while.  Its  purely  defensive  and  aggressive  organi- 
zation. Its  Militia,  its  National  Guard,  its  Home-Defense  Corps — • 
the  hosts  of  white  cells  ever  ready  for  attack.  Its  Service  of  Supply 
— the  red  cells  everlastingly  carrying  the  oxygenated  munitions  and 
the  simplified  protein  molecules  to  the  organs  needing  them.,  and 
conveying  back  the  unwholesome  gaseous  material  that  the  tissues 
wish  to  be  rid  of. 

The  Quartermaster's  Department- — the  serum  with  its  hidden 
hormones,  its  endless  enzymes,  its  aggressive  agglutins,  its  limpid 
lysins,  its  opened-eyed  opsonins,  its  fighting  antitoxins — ever  ready 
to  deliver  these  agencies  wherever  needed.  Its  Intelligence  De- 
partment, so  reliable  that  a  pin  prick  on  the  finger  tip  is  sufficient 
impulse  to  have  a  detail  of  leukocytic  scouts  there  in  two  minutes,  to 
survey  the  ground  and  ofifer  resistance  to  infection  if  necessary. 

The  Sanitary  Corps — the  serum  again  that  conducts  to  the  kid- 
neys and  thence  to  excretion — the  various  poisons  and  wastes  that 
are  eliminated  by  tired  organs,  and  by  over-exercised  muscles.  Its 
^Medical  Department  with  its  commissioned  Pharmacy  Corps  that  is 
always  responsive  to  emergency.  Let  the  liver  get  torpid  and  slug- 
gish through  its  owner's  indiscretions,  and  the  message  is  carried 
on  a  trunk  nerve  to  headquarters.  Comes  a  call  for  calomel.  Ten 
one-tenths  and  into  the  stomach  it  goes,  to  find  the  first  aid  depart- 
ment of  the  blood  stream  ready  to  convey  it  while  the  pharmacy 
corps  prepares  it,  so  that  by  the  time  it  reaches  the  torpid  liver  it  is 
in  the  precise  form  for  the  exercise  of  its  duties. 

Then  again  its  Engineering  Corps.  A  staphylococcus  with  an 
impertinent  turn  of  mind  alights  on  a  professor's  collar.  The  col- 
lar made  by  Dupont  is  too  slippery  to  suit  it,  so  the  naughty  germ 
jumps  over  to  the  skin  on  the  back  of  the  neck.  Now  the  staphy- 
lococcus is  a  mean  germ,  and  its  meanness  is  accentuated  by  its  mul- 
tiplication factor.  Given  one  staphylococcus  in  a  suitable  environ- 
ment, and  by  the  next  day  the  one  becomes  a  million.  Now  this 
particular  staphylococcus  on  the  professor's  neck  ambles  over  to  an 
intracellular  air  space  and  proceeds  therewith  to  multiply.  With  its 
multiplication  comes  arrogance  and  it  becomes  conceited  enough  to 
establish  a  permanent  home  for  old  and  indigent  staphylococci.  For 
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once  the  intelligence  department  of  the  blo(xl  has  been  derelict  in 
its  responsibilities,  and  before  a  message  of  succor  reaches  the  com- 
mander of  the  white  cell  army,  the  staphylococci  have  been  able 
to  entrench  themselves  sectirely,  and  to  oiTer  formidable  opposition. 
But  at  last  the  battle  summons  reaches  the  white  cell  host,  and  from 
every  direction  they  stream  in  endless  array  to  the  conflict.  The 
battle  of  the  Boil  begins  in  earnest,  and  the  patient  professor  suf- 
fers in  agony  while  the  turmoil  of  war  goes  on  unceasingly. 

Here,  perhaps,  a  squadron  of  germs  hard  presses  a  battalion  of 
white  cells,  but  on  the  left  the  bugs  are  falling  back  and  the  phago- 
cytic cells  wreck  havoc  among  them.  The  tide  of  battle  sways. 
]\Ieantime  the  boil,  so  called,  swells  and  matures  to  a  livid  yellow 
mountain,  and  the  professor  wears  a  silken  collar.  Xo  chemistry 
for  the  boys  today,  and  the  boys,  as  boys  will,  wish  luck  to  the 
pestiferous  parasites. 

But  wait,  what  goes  on  beyond  the  field  of  battle?  Why  is  it 
confined  to  the  neck — that  body  Belgium?  Ah!  but  what  of  that 
engineering  corps  of  the  fighting  blood.  Back  of  the  field  of  battle 
they  are  there  valiantly  working,  and  their  allotted  task  is  the  build- 
ing of  a  wall  which  shall  confine  the  onslaught  to  a  certain  area 
and  slay  its  poisons  out  of  the  body  proper.  If  the  white  cell 
engineers  succeed  in  building  the  fort,  the  blood  stream  keeps  whole- 
some and  uncontaminated.  If  the  engineering  corps  fails  in  its 
w^ork,  there  comes  what  we  call  Blood  Poison.  The  germs  vic- 
toriously enter  the  sacred  system  and  through  the  portals  of  bac- 
teremia,  septicemia  and  pyemia  comes  the  dreaded  spectre  of  Death 
and  Dissolution.  But  happily  this  is  very  seldom  the  case  for  the 
Engineering  Corps  is  usually  very  efficient.  The  abscess  is  com- 
pletely wailed  off,  and  the  staphylococcic  host  is  denied  its  susten- 
ance, starvation  and  decimation  thin  their  serried  ranks,  the  boil 
bursts,  a  tribute  to  the  ingenuity  of  the  sappers  and  miners  of  the 
blood  stream.  I'll  grant  you  that  in  this  terrific  battle  much  sacri- 
fice is  made,  for  millions  upon  millions  of  the  killed  white  cells 
are  the  penalty  which  the  body  pays  for  its  safety.  The  bursting 
of  the  boil  is  the  signal  of  victory.  Presently  this  staphylococcic 
^^'aterloo  is  only  marred  with  a  ragged  scar,  and  the  neck  once  more 
enjoys  the  placidness  and  peace  that  knows  only  the  disturbance  of 
a  crinkled  wash  rag  or  a  serrate  linen  collar.  The  beloved  pro- 
fessor once  more  faces  his  class  and  without  a  rigid  neck. 
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Thus  it  is  that  the  manifold  duties  of  this  martial  tissue  of  the 
Kingdom  of  Animal  keep  it  ever  on  the  alert.  Even  in  days  of  peace 
do  we  find  the  corps  of  engineers  busy.  An  accident  befalls  the  host. 
A  finger  or  a  hand  is  amputated.  Blood  canals  are  severed  from 
the  body,  and  who  shall  build  new  channels  for  the  fluid's  passage? 
The  hand  is  amputated  at  the  wrist.  And  will  the  severed  artery 
spout  blood  and  impoverish  the  system  and  bring  it  to  its  destruc- 
tion? No,  for  the  surgeon  ligates  the  veins  and  arteries,  seals  their 
end  as  it  were.  But  this  does  not,  we  must  remember,  make  for 
circulation.  So  promptly  the  engineers  of  the  blood,  the  physiolo- 
gist's wandering  cells,  commence  to  build  communications  so  that 
the  network  of  military  routes  shall  be  re-established  and  that  the 
nourishment  of  the  stump  may  be  sustained  and  made  accessible  to 
the  throbbing  stream  of  blood.  The  surgeons  and  anatomists  call 
this  anastomosis.  We  call  it  an  engineering  feat.  Emergency  pon- 
toons so  constructed  that  they  last  a  lifetime. 

How  seldom  we  pause  to  give  thought  to  some  of  the  processes 
which  daily  occur  in  our  lives.  How  little  we  seek  to  know  of  the 
pleasure  that  comes  with  understanding  something  of  these  com- 
monplace things  of  life.  A  fairly  deep  cut  into  our  flesh,  and  out 
gushes  the  crimson  stream.  But  promptly  the  gush  modifies  to  an 
ooze,  and  almost  unnoticed  the  dripping  ceases  and  the  cut  is  tightly 
soldered.  Why  did  not  the  flow  continue,  and  what  providential 
agent  came  to  stop  the  leak?  It  is  the  plumbers  of  the  blood  stream, 
who,  for  plumbers,  are  fairly  prompt  and  seldom  fail  to  come 
when  we  call  them.  And  also  the  plumbers  of  the  blood  stream 
never  have  to  go  back  home  for  forgotten  tools. 

There  are  a  few  unfortunates,  however,  in  whom  the  plumbers 
are  lacking.  Such  persons  are  known  as  hemophiliacs,  and  are  dan- 
gerous oi)erative  risks.  The  mechanism  of  coagulation  is  not  defi- 
nitely known  although  certain  hypothetical  theories  are  generally 
accepted.  Most  prominent  is  that  of  Jules  l')ordet,  who  states  that 
elements  from  the  blood  serum,  which  he  collectively  calls  serozyme, 
as  well  as  from  the  cells  and  platelets  which  he  denominates  cyto- 
zyme,  unite  to  form  a  substance  called  thrombin,  which  in  turn 
unites  with  the  fibrinogen  of  the  plasma  to  form  fibrin  or  the  clot. 
Contact  of  the  blood  cells  with  tissue  walls  and  the  presence  of 
calcium  hastens  the  union  of  the  serozyme  and  cytozyme  to  form 
the  thrombin.     Coagulation  normally  occurs  in   four  to  eight  min- 
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utes.  Clotting  is  more  rapid  where  pressure  is  exerted  on  the  punc- 
ture or  cut,  so  that  the  technician  in  testinj^  for  this  factor  must 
avoid  anv  undue  pressure  hut  ratlier  let  the  blood  flow  of  its  own 
accord.  This  is  also  why  some  workers  prefer  to  withdraw  blood 
directly  from  the  vein  instead  of  by  ])uncture. 

There  are  certain  artificial  blood  coagulants  that  ])romf}te  clot- 
ting of  the  blood.  Chief  among  these  is  the  kephalin  type,  usually  a 
tissue  extract  (calves'  brains). 

The  determination  of  the  coagulation  time  of  blood  is  part  of 
laboratory  procedure,  and  is  done  in  many  ways,  none  of  them 
accurate  in  the  strict  sense  of  the  word.  Sufferers  from  jaundice 
show  a  high  coagulation  time.  For  certain  purposes,  notably  in 
blood  chemistry,  it  is  desirable  to  prevent  blood  clotting  in  vitro. 
This  may  be  accomplished  by  directly  receiving  the  blood  into  a  i 
per  cent,  solution  of  sodium  citrate  or  fluoride,  powdered  or  dis- 
solved oxalates.  The  chemistry  involved  here  is  that  these  sub- 
stances precipitate  and  render  inert  the  calcium  salts  which  are  so 
essential  to  coagulation. 

The  average  healthy  adult  carries  on  his  or  her  person  quite  a 
burden  of  blood.  This  tissue  represents  approximately  one-twelfth 
to  one-fourteenth  the  weight  of  the  body.  Blood  volume  varies, 
however,  even  in  health,  and  that  is  one  reason  why  hematological 
laboratory  findings  are  never  actually  reliable  unless  calculated  from 
the  arbitrary  cubic  millimeter  unit  to  the  actual  volume  content, 
which  is  obtainable  by  certain  physical  methods.  However,  for 
usual  clinical  observation  blood  volume  is  disregarded.  Thus  a  per- 
son weighing  120  to  140  pounds  has  a  blood  content  of  about  ten 
pints  or  as  much  blood  as  might  be  contained  in  five  quart  milk 
bottles ;  rather  a  formidable  figure  when  we  think  of  it  in  this  way. 
With  this  knowledge  we  must  bear  in  mind  that  when  we  desire 
to  emphasize  the  seriousness  of  an  operation  a  la  Irviri  Cobb,  we  must 
no  longer  quote  the  doctor's  "Oh,  you  lost  a  whole  pint  of  blood," 
but  rather  let  us  say:  "Dear  me,  I  lost  almost  a  gallon  of  blood." 
That  sounds  more  like  a  hospital  anyway. 

Also  we  need  not  disbelieve  the  blood  donor  who  boasts  of 
having  furnished  at  odd  times  and  for  adequate  compensation  a 
pint  or  two  of  blood  for  transfusion  to  an  annemic  patient. 

Incidentally  let  me  make  you  accjuainted  with  a  new  American 
profession— namely  that  of  the  peripatetic  donor  of  blood,  lie  is  the 
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man,  generally  in  his  twenties,  when  the  ratio  between  blood  and 
sense  is  at  its  ebb,  who  leaves  his  name  and  address  with  every  hos- 
pital laboratory,  who  will  furnish  for  transfusion  a  pint  or  a  quart 
of  blood  once  every  two  weeks.  This  may  seem  unbelievable,  but  we 
know  of  many  such  persons  who  render  this  service  quite  regularly 
for  a  time,  and  so  obtain  their  living.  Aloreover  it  has  been  our 
observation  that  this  continuous  depletion  of  the  stream  of  vitality 
always  leaves  its  impress  behind  on  the  donor,  or  rather  the  seller 
of  blood.  For  although  nature  replenishes  the  c[uantity  of  blood 
each  time  the  blood  is  used,  it  is  well  known  that  the  quality  of  the 
blood  is  impoverished  in  a  great  many  respects. 

I  have  refrained  from  mentioning  the  fact  that  transfusion  of 
blood  from  one  person  to  anxjther  is  not  to  be  done  empirically  for 
the  reason  that  incompatibility  may  exist  between  donor  and  re- 
cipient. Preliminary  tests  are  made  on  both  in  order  to  establish 
their  types  and  to  preclude  the  possibility  of  mixing  inharmonious 
bloods.  The  nature  of  these  tests,  and  the  various  theories  in  re- 
gard to  grouping  bloods  are  too  broad  and  far-reaching  to  be  dis- 
cussed here. 

Physically  blood  is  composed  of  four  types  of  basic  elements 
held  in  suspension  in  a  Hquid  called  the  blood  plasma.  These 
four  form  elements  are  the  red  corpuscles  (which  the  pedantic  call 
erythrocytes),  the  white  corpuscles  called  leukocytes,  the  blood  plate- 
lets and  the  so-called  blood  dust  or  hsemoconien.  These  substances 
represent  from  40  to  60  per  cent,  by  weight  of  healthy  human  blood, 
and  the  serum  or  plasma  represents  the  rest. 

Ordinarily  blood  is  a  dark,  red  opaque  fluid  due  to  the  red  cor- 
puscles. Through  the  action  of  certain  agents,  however,  it  may  be 
rendered  transparent.  \\'ater,  ether,  and  certain  bacteria  are  capable 
of  doing  this,  -and  blood  so  altered  was  formerly  said  to  be  laked. 
Now  we  use  a  more  high-sounding  term,  namely  hemolysis,  and  the 
agents  are  said  to  be  ha^molytic  agents. 

Hemolysis  simply  means  a  disruption  of  the  red  cells  with  the 
liberation  of  the  pigment  hemoglobin  which  they  contain. 

The  specific  gravity  of  blood  varies  between  1.045  S"<^1  1-075. 
This  may  account  for  the  old  line  that  blood  is  thicker  than  water. 
Oddly  enough  it  varies  with  sex,  the  blood  of  males  having  a  higher 
density  than  the  blood  of  females  of  the  same  species.     In  sickness 
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this  factor  often  changes  to  a  marked  extent,  and  according  to  the 
poets  with  advancing  age,  for  Shakespeare  says  that 

"The  hairs  on   his   brow    were   silver   white, 
And  his  blood  was  thin  and  old." 

Altliongh  correctly  this  really  refers  more  to  viscosity  than  specific 
gravity. 

The  reaction  of  the  blood,  formerly  held  to  be  distinctly  alka- 
line is  now  stated  to  l)e  neutral,  with  an  infinitesimal  leaning  to  the 
alkaline  side.  And  this  only  because  the  combining  power  for  acids 
is  greater  than  it  is  for  alkalies.  One  authority  states  that,  "Our 
blood  has  a  remarkable  capacity  to  preserve  its  normal  slight  degree 
of  alkalinity,  to  escape  at  the  same  time  the  Scylla  of  hyperaciditv 
and  the  Charybdis  of  excessive  alkalinity.  This  wonderful  capacity 
for  self-adjustment  and  preservation  of  its  optimum  conditions  for 
the  purposes  of  life  is  a  typical  instance  of  the  innumerable  fine 
mechanisms  of  self -adjustment  in  the  body,  all  aimed  at  maintaining 
the  most  favorable  environment  for  the  functioning  and  preservation 
of  life — self-adjusting  mechanisms  which  in  fact  comprise  for  the 
scientific  investigator  the  most  impressive  points  of  diflference  be- 
tween living  organisms  and  the  lifeless  world.  And  yet  this  remark- 
able power  of  the  blood  to  maintain  its  normal  alkalinity  has  been 
elucidated  in  a  very  complete  way  (especially  by  L.  Henderson,  of 
Harvard  University)  by  the  application  of  simple  principles  of  phys- 
ical chemistry  to  the  study  of  the  composition  of  the  blood :  There 
are  chemical  'buffers'  present,  which  act  chemically  to  preserve  neu- 
trality exactly  as  powerful  springs  act  as  mechanical  butTers  to  mini- 
mize the  shock  of  impact  to  fast  moving  bodies." 

Blood  serum,  or  the  liquid  portion  which  separates  when  blood 
is  allowed  to  stand,  contains  a  number  of  complex  organic  sub- 
stances as  well  as  a  few  inorganic  salts.  These  substances  con- 
sist of  almost  8  per  cent,  of  its  weight.  Of  the  organic  substances 
fibrinogen,  referred  to  under  coagulation,  is  the  most  important ; 
and  of  the  inorganic  sodium  chloride,  sodium  bicarbonate  and  cer- 
tain phosphates  are  the.  most  important.  These  salts  are  very  im- 
portant elements  in  the  make-up  of  the  blood,  and  play  pivotal 
positions  in  the  functionating  of  that  tissue.  For  instance,  were  it 
not  for  them  the  corpuscular  elements  would  swell  and  disrupt. 
Their  function  as  buflfer  substances  in  regulating  the  reaction 
of  the  blood  is   fairlv  well   known  todav.  although  there  is  much 
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about  this  mechanism  that  is  not  known.  ]\Iay  I  suggest  rather  a 
far-fetched  query  at  this  time  just  to  show  how  pecuharly  the 
blood  enters  into  the  body  working?  Why  do  we  puff  after  strenu- 
ous exercise?  Here  is  the  accepted  answer.  The  respiratory  centre 
(the  lungs,  etc.)  is  extremely  sensitive  to  the  minutest  alteration  in 
the  reaction  of  the  blood  toward  the  acid  side.  Now  muscular  ex- 
ercise produces  in  the  blood  and  tissue  a  slight  increase  of  carbon 
dioxide,  which  is  acid  in  its  nature.  Increased  ventilation  of  the 
Jungs,  however,  removes  this  carbon  dioxide,  thereby  bringing  the 
reaction  of  the  blood  back  to  normal.  Increased  ventilation  is 
simply  another  name  for  puffing.  There  is  much  more  that  could  be 
said  about  these  peculiar  and  interesting  blood  functions,  but  it  would 
only  be  at  the  expense  of  overlooking  some  facts  which  may  be 
more  basic  and  elemental. 

As  was  stated  the  color  of  normal  blood  is  due  to  presence  of 
hemoglobin  in  the  red  cells.  In  arterial  blood  this  albuminous  sub- 
stance is  in  combination  with  oxygen  and  is  here  termed  oxyhsemo- 
globin,  hence  the  scarlet  blood  of  the  arteries.  In  the  venous  blood 
there  is  both  hemoglobin  and  oxyhsemoglobin,  this  accounting  for 
the  bluish  color  of  venous  blood.  Blood  color  changes  with  certain 
diseases,  such  as  scurvy,  etc.,  but  more  so  in  the  wake  of  poisonous 
substances.  Coal  gas  or  illuminating  gas  containing  carbon  monox- 
ide changes  the  color  to  a  vivid  red  due  to  the  formation  of  carbo- 
oxyhaemoglobin, 

W'ith  potassium  chlorate,  aniline,  hydrocyanic  acid  and  certain 
other  agents  the  color  becomes  a  murky  red  to  a  chocolate.  Certain 
of  the  coal  tar  derivatives  also  possess  the  power  of  destroying  the 
red  blood  corpuscles.  This  accounts  for  the  livid  color  of  headache 
powder  dopes,  and  acetanilide  habitues.  In  extreme  cases  of  leukemia 
it  becomes  milky,  due  to  the  presence  of  a  vastly  increased  amount  of 
white  cells.    Of  hemoglobin  we  shall  have  more  to  state  later  on. 

Of  the  chemical  aspects  of  blood  the  medico-legal  aspect  is 
probably  the  most  interesting.  The  decision  in  many  a  murder 
mystery  has  hinged  upon  the  positive  identiffcation  of  blood  stains. 
These  forensic  problems  are  particularly  difficult  to  solve  where  a 
stubborn  jury  is  to  be  convinced  that  the  blood  stain  upon  the  axe 
or  the  hatchet  or  hat  pin  or  what  not  is  human  blood  and  not  animal 
blood.  Annals  of  the  courts  often  record  such  cases.  In  a  Camden 
court  some  time  ago,  we  are  told  that  such  a  case  was  tried,  and  the 
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prosecution  for  safety's  sake  had  brought  to  court  all  of  the  chem- 
ical paraphernalia  surrounded  by  a  chemist,  so  that  the  jury  could 
be  shown  and  be  convinced  that  the  stains  in  question  actually  were 
human  and  not  goat  blood  as  the  defense  claimed.  Unfortunately 
the  chemist  being  human,  could  not  stand  the  concentrated  stare  of  a 
dozen  jabbering  Jersey  jurists  and  in  his  excitement  he  got  things 
a  bit  mixed,  so  that  the  outcome  of  the  test  apparently  proved  that 
the  stains  were  neither  human  nor  goat  blood.  The  case  was  thrown 
out  of  the  court — so  was  the  chemist,  ikit  of  course  strange  things 
do  happen  in  Camden. 

Another  story  recently  appearing  in  a  fiction  magazine,  tells 
how  a  murderer's  identity  as  an  Australian  was  established  by  the 
ability  of  a  physiologic  chemist  to  prove  that  certain  stains  upon  the 
handle  of  the  murder  weapon  were  kangaroo  blood,  and  the  blade 
stains  w'ere  human  or  the  victim's  blood. 

Of  the  forensic  tests  for  establishing  the  identity  of  human 
blood  the  most  certain  is  probably  the  physiological  precipitation 
test.  This  test  is  based  upon  a  fact  well  established  in  serum  path- 
olog>\  It  has  been  proven  that  the  serum  of  an  animal  injected  with 
blood  or  blood  serum  of  another  animal,  shows  the  property  when 
added  to  an  homologous  serum  of  precipitating  the  protein  of  this 
serum  as  a  light,  feathery  precipitate.  This  is  a  specific  reaction  in- 
directly similar  to  the  Wassermann  test.  Thus  if  we  inject  a 
rabbit  with  human  blood  at  certain  intervals,  the  serum  from  the 
blood  of  the  rabbit  will  afterwards  have  the  property  of  precipitat- 
ing the  albumin  from  a  suspension  or  solution  of  human  blood, 
and  will  not  precipitate  goat's,  camel's,  or  other  blood.  The  one 
fallacy  (and  let  Darwin  disciples  in  the  audience  gloat  over  this) 
is  that  the  blood  of  anthropoid  apes  acts  exactly  the  same  as  human 
blood.  However,  that  element  may  be  usually  excluded,  and  the 
law  now  recognizes  this  test  when  positive,  as  reliable  in  differen- 
tiating human  blood  from  that  of  domestic  animals.  Strictly  chem- 
ical tests,  but  not  at  all  specific,  are  the  guaiac  or  benzidine  tests, 
which  are  used  as  routine  tests  in  the  laboratory  for  the  detection  of 
occult  blood. 

Another  test,  known  as  the  Teichmann  test,  which  has  for  its 
end  result  the  separation  of  hsemin  crystals  from  the  blood.  The 
spectrosrcope  is  often  used  in  the  detection  of  blood,  but  its  value 
is  limited.     While   wc  have  not  carefuUv  considered  the  (hemical 
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aspect  of  blood  we  must  not  pass  by  without  mentioning  one  blood 
constituent  that  has  ever  been  the  hallelujah  chorus  of  the  patent 
medicine  man,  and  the  oft  recurring  sing  song  of  the  nervous  thin- 
blooded  patient.  We  refer  to  iron.  Witness  the  pages  of  a  Phila- 
delphia newspaper  which  nearly  everybody  reads,  and  in  huge  cap- 
tions a  quack  medicine  advertisement  advises  us  when  weak  and  run 
down  to  eat  a  certain  brand  of  iron  pills,  the  same  identical  brand 
that  Willard  fed  upon  when  he  floored  Jack  Johnson.  Oddly 
enough,  when  Dempsey  later  floored  Willard,  the  advertisement  gave 
Dempsey  credit  for  eating  their  pills.  Then  again  comes  a  California 
group  of  fruit  growers  with  the  startling  discovery  that  it  is  the 
iron  in  raisins  that  make  them  worth  while  as  a  tonic,  and  the  sub- 
urbanite is  glad  to  find  a  logical  pretext  for  carrying  home  the  five 
pounds  of  raisins  for  which  his  formulas  call. 

As  a  matter  of  fact  there  is  very  little  iron  present  in  the  entire 
blood  volume.  One  might  approximately  state  that  there  is  just  about 
sufficient  iron  to  constitute  the  bulk  of  two  small  carpet  tacks  (or 
about  35  grains). 

This  does  not  infer,  however,  that  a  diet  of  tacks  would  be  in  an\ 
way  beneficial,  although  except  for  traumatic  considerations,  it  is 
quite  conceivable  that  the  self -diagnosed  ansemic  person  would  benefit 
quite  as  much  by  swallowing  the  tacks  as  by  swallowing  a  bucket 
full  of  some  of  the  patent  forms  of  iron  sold  as  blood  purifiers  and 
builders.  When  the  blood  needs  iron,  and  it  sometimes  does,  the 
best  way  to  bring  the  two  together  is  now  alleged  to  be  by  the 
hypodermic  injection  of  assimilable  iron  compounds.  It  is  known, 
however,  that  certain  forms  of  iron  taken  into  the  stomach  act 
favorably  on  general  blood  characteristics.  As  a  matter  of  fact 
in  chlorosis  the  administration  of  iron  affords  one  of  the  most 
brilliant  examples  of  the  specific  action  of  a  medicine.  Alore  re- 
cently Germanium  oxide  has  been  advanced  as  a  ha^mogenetic  and  is 
alleged  to  be  far  superior  to  iron  and  arsenic  in  that  respect. 

The  microscopic  characteristics  of  blood  are  diversified  but 
well  studied.  As  previously  stated  there  may  be  seen  in  blood  when 
examined  under  the  microscope  four  form  elements,  the  most  im- 
portant being  the  red  cells  and  the  white  cells.  Each  cubic  milli- 
meter of  a  healthy  man's  blood  normally  contains  about  five  millions 
of  the  red  cells  and  about  four  and  one-half  millions  for  the  same 
unit  of  a  woman's  blood,  and  about  five  to  seven  thousand  of  the 
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white  cells.  This  means  that  one  drop  of  a  iiealthy  man's  hlood  con- 
tains about  300  millions  of  the  red  cells.  X(jt  to  he  outdone  hy  our 
citv  statistician  we  are  venturinj.^  fiuther  to  state  that  a  healthy  adult 
contains  in  his  whole  hlood  stream  tvventy-hve  thousand  billions  of 
these  little  cells.  Following  along  conventional  lines  we  further 
state  that  if  these  little  cells  from  one  man's  blood  were  arranged 
side  by  side,  microscopic  as  they  are,  they  would  constitute  a  ribbon 
that  would  completely  encircle  the  earth  and  still  leave  enough  to 
tie  a  handsome  bow.  There  are,  of  course,  variations  from  these 
figures  that  are  normal.  And  again  there  are  variations  that  indicate 
morbidity.  Thus  we  have  in  phosphorus  poisoning  counts  as  high 
as  eight  to  nine  million  red  cells  and  in  pernicious  anaemia  counts  as 
low  as  half  a  million.  Persons  living  at  high  altitudes  likewise  show 
abnormally  high  red  blood  counts.  In  the  Cordilleras  we  are  told 
that  the  natives  show  counts  of  eight  millions  per  cmm. 

The  red  cells  of  human  blood  are  circular,  biconcave  discs 
about  one-three-thousandths  of  an  inch  in  diameter  and  about  one- 
twenty-five-thousandths  of  an  inch  in  thickness.  In  infancy  larger 
and  smaller  forms  are  found  even  in  health,  but  in  the  adult  the 
predominant  characteristic  of  the  erythrocytes  is  the  persistent  uni- 
formity of  shape  and  size.  Departure  from  this  uniformity  indicates 
morbidity. 

The  peculiar  biconcave  shape  of  the  red  cell  has  never  been 
satisfactorily  accounted  for.  Physiologists  difTer  as  to  the  source 
of  origin  of  the  red  cell  in  foetal  life,  but  during  the  period  of 
growth  and  adult  life  they  are  agreed  that  the  cells  are  developed 
from  nucleated  cells  called  erythroblasts,  which  are  formed  in  the 
marrow  of  the  bones.  These  blasts  multiply  by  a  process  called 
karyokinesis  and  gradually  become  changed,  with  the  vanishing  of 
the  nucleus,  into  the  red  cells.  Thus  it  is  after  a  hemorrhage  or 
when  the  blood  is  regenerating,  that  we  find  some  of  these  nucleated 
red  cells  in  the  blood  picture  and  this  is  to  he  interpreted  as  a 
favorable  sign.  The  period  of  life  of  the  red  blood  cell  is  said  to 
be  about  three  or  four  weeks,  so  that  we  may  assume  that  there 
is  a  continuous  regeneration  of  these  cells  going  on  in  the  healthy- 
blood  stream.  And  we  may  also  state  that  the  grave  of  the  red 
cell  is  the  liver,  so  that  its  gay  career  starts  in  the  marrow  and 
ends  in  the  liver. 
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Blood  regeneration  after  a  hemorrhage  is  very  prompt.  Even 
after  a  severe  loss  of  blood  in  man,  Lyon  found  that  in  three  weeks' 
time  restoration  was  complete.  The  erythrocyte  owes  its  color  to 
hemoglobin  and  oxygenated  hemoglobin.  Hemoglobin  belongs  to 
a  class  of  bodies  known  as  chromo-proteins  and  because  of  its  ability 
to  combine  loosely  with  certain  gases,  thus  promoting  the  gaseous 
exchange  of  the  body,  it  is  styled  a  respiratory  protein.  It  is  the 
iron  in  hemoglobin  which  enables  this  pigment  to  exert  its  vital 
power  of  oxygen  transference.  Normally  human  blood  contains 
about  14  per  cent,  of  this  pigment.  Actually  the  figure  upon  which 
computations  of  hemoglobin  blood  content  is  based  is  13.77  ^^ 
hemoglobin  per  100  cc.  of  blood.  This  figure  is  arbitrarily  termed 
100  per  cent,  hemoglobin  and  the  standard  hemoglobinometers  such 
as  the  Sahli  are  computed  to  this  unit. 

Pale  or  colorless  complexioned  people  frequently  but  not  al- 
ways lack  this  pigment  as  well  as  the  red  cells,  athough  we  tre- 
quenty  find  that  the  cells  may  be  present  but  with  the  pigment  lack- 
ing. In  chlorosis,  for  instance,  each  cell  shows  less  hemoglobin 
than  normally,  although  the  number  of  cells  may  be  normal.  In 
pernicious  angemia,  on  the  other  hand,  the  cell  content  of  pigment 
may  be  very  high,  but  with  a  low  cell  count.  Thus  it  is  that  the 
laboratory  examination  of  hemoglobin  is  an  important  part  of  the 
hematologist's  work,  and  an  important  aid  in  establishing  diagnoses. 
The  main  function  of  the  red  cell  as  we  have  previously  stated  is 
to  promote  the  gaseous  exchange  in  the  body — to  carry  away  the  nox- 
ious gases  and  to  bring  back  the  life-giving  oxygen.  The  white  cells 
or  the  leukocytes  are  the  fighting  soldiers  of  the  blood  stream.  There 
are  several  types  of  white  cells,  all  nucleated,  and  they  may  be  gen- 
erally classified  into  two  groups,  the  one  where  granulations  are 
present  in  the  protoplasm  and  the  other  where  no  such  granula- 
tions exist.  Further  classification  is  made  according  to  the  peculiar 
afifinity  which  the  granules  may  show  toward  certain  acid  and  basic 
aniline  dyes.  Normally  the  blood  contains  about  one  white  cell  to 
each  1000  red  cells.  In  disease  the  ratio  changes  usually  with  an 
increase  in  the  white  cell  count.  Thus  it  has  been  noted  that  in  cases 
of  pneumonia  ending  in  recovery,  the  blood  generally  contains  a 
greatly  increased  number  of  leukocytes,  while  in  fatal  cases  the 
white  cells  were  in  normal  number.  This  fact  was  particularly  noted 
during  that  famous,  or  shall  we  say  infamous,  epidemic  of  flu. 
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It  is  for  this  reason  that  enumeration  of  the  white  corpuscles 
of  the  blood  is  now  a  potent  factor  in  the  diagnosis  of  disease.  In 
appendicitis,  for  instance,  the  white  cells  increase  three  or  fourfold 
and  particularly  so  if  that  unloved  and  unwanted  part  of  the  anatomy 
is  flirting  with  an  abscess.  The  absolute  count  as  well  as  the  dif- 
ferential counting  of  the  leukocytes  is  the  common  routine  procedure 
with  every  hospital  patient  in  these  hectic  days  of  laboratory  diag- 
nosis, and  we  sometimes  feel  that  the  tube  and  the  slide  has  almost 
entirely  replaced  the  mind  and  the  eye  of  our  good  friend  the 
doctor. 

The  white  cell  possesses  amoeboid  motion,  which  the  red  cell 
does  not,  although  the  latter  does  possess  some  molecular  motion. 
The  white  cell  is  also  frequently  phagocytic,  that  is  it  has  the  power, 
happily  for  us,  of  destroying  bacteria  by  encircling  and  cannibaliz- 
ing them.  Not  only  that,  but  we  are  told  that  blood  invading  bacteria 
become  weakened  in  their  vitality  just  at  the  sight  of  a  white  cell, 
that  is  before  phagocytosis  begins.  This  may  be  demonstrated  in 
a  most  interesting  fashion  under  the  microscope.  There  is  a  comely 
parasite  to  which  the  scientists  give  the  following  abbreviated  desig- 
nation, Hemogegarina  stephanovi.  This  parasite  has  a  peculiar  non- 
chalant gait  when  it  traverses  familiar  by-paths,  and  fortunately  for 
us  its  habitat  is  in  the  blood  of  reptiles  and  not  in  the  blood  of  man. 
But  w^hen  it  invades  the  blood  stream,  and  happens  to  step  in  the 
road  of  a  trouble-seeking  white  cell,  it  gets  languid  and  loses  its 
familiar  confidence.  Just  as  soon  as  the  leukocyte  comes  to  its 
field  of  vision,  it  becomes  stiflF  and  stretches  out,  scared  stiff  as  it 
were.  After  a  few  seconds  large  vacuoles  appear  in  its  nucleus. 
The  white  cell  at  once  sets  to  work  to  surround  its  victim,  and  five 
minutes  after  the  accidental  meeting,  our  friend  the  parasite  has 
been  completely  englobed  by  the  leukocyte.  This  phagocytic  index, 
or  the  capacity  of  the  white  cell  to  consume  germs,  is  now  measured 
in  the  laboratory  so  that  we  can  definitely  establish  a  patient's  power 
of  resisting  or  overcoming  infection  by  counting  the  average  num- 
ber of  certain  bacteria  phagocyted  by  the  polymorphonuclear  white 
cells. 

A  w^ord  in  regard  to  the  blood  platelets.  The  significance  of 
this  element  is  still  in  doubt.  They  have  long  been  known,  however, 
to  have  some  bearing  on  coagulation,  and  are  the  only  elements  whose 
disintegration  is  to  be  seen  in  the  coagulation  of  normal  blood.  When 
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coagulation  is  observed  under  the  microscope  the  fibrin  strands  are 
seen  to  start  from  groups  of  the  platelets. 

The  blood  dust  of  Miiller  (haemoconien)  consists  of  fine  gran- 
ules which  have  a  vibrating  motion.  Little  is  known  of  them  and 
they  are  given  scant  consideration  in  clinical  blood  examinations.  The 
suggestion  has  been  made  that  they  are  granules  from  disintegrated 
white  cells. 

Of  the  lymph  or  plasma  we  hesitate  to  speak  since  there  is  so 
much  to  say  and  so  little  time  in  which  to  say  it.  There  is  after  all 
but  very  little  known  about  blood  functions  that  seem  to  reside  in 
the  serum  or  plasma.  Empirically  we  think  our  information  is 
considerable,  scientifically  it  is  very  scarce.  When  after  exposure 
to  infection  the  first  line  of  defense  wavers  and  the  infectious  agent 
creeps  progressively  onward,  when  the  barriers  of  the  second  line 
are  broken  through  and  a  complete  invasion  of  the  blood  stream  is 
threatened,  what  then  ?  Host  after  host  of  white  cells  pour  in  mighty 
cavalcades  and  valiantly  fight  the  invader  of  their  homeland.  But 
the  toxemia  induced  by  the  bacterial  invader  may  be  so  intense  as  to 
overwhelm  the  white  cell  army,  and  what  then?  Out  of  a  mystic 
somewhere  in  the  plasma  flows  a  magic  fluid  that  paralyzes,  pre- 
cipitates, dissolves,  agglutinates  or  otherwise  disarms  the  intruder. 
Scientists  call  these  special  properties  and  constituents  of  the  serum, 
agglutinins,  precipitins,  bacteriolysins,  antitoxins,  etc.,  knowing  them 
at  least  by  their  deeds  even  if  unable  to  identify  them  as  separate 
entities. 

Sometimes,  of  course,  even  this  last  line  of  defense  is  insuf- 
ficient to  curb  the  progress  of  disease,  and  the  human  organism  is 
forced  to  succumb  and  to  be  conquered,  and  the  penalty  of  conquest, 
and  complete  conquest,  generally  spells  death.  However,  it  is  not 
uncommon  to  have  an  infected  blood  that  stays  infected  through 
life  and  death  comes  in  another  form.  Alalaria  or  syphilis,  both 
])arasitic  diseases  of  the  blood  stream,  are  not  promptly  fatal,  al- 
though they  would  prove  so  unless  actively  combated  with  outside 
agents. 

Those  of  you  who  are  initiated  will  doubtless  query  my  avoid- 
ance of  considering  the  purely  chemical  aspect  of  blood,  and  won- 
der why,  at  a  time  when  blood  chemistry  counts  so  much,  that  so 
little  attention  has  been  paid  to  it  in  this  presentation.  My  reaction 
to  this  query  is  that  consideration  of  this  complicated  factor  of  blood 
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analysis  is  much  too  detailed  and  technical  to  afford  of  its  discussion 
in  as  elemental  a  treatise  as  this.  Reference  can  he  made,  however, 
to  the  fact  that  the  physiologist  of  today  pays  far  more  attention 
to  the  chemical  (lualilies  and  constituents  of  hlood  than  ever  he  fore. 
Time  was  when  urinalysis  comj)rised  the  major  diagnostic  assistance 
that  the  laboratory  offered  the  clinician.  Albumin  or  sugar  in  the 
urine  constituted  the  greatest  contribution  along  quantitative  lineg 
that  the  chemist  had  to  give  to  the  diagnostician.  Today,  however, 
more  attention  is  paid  to  the  analysis  of  the  blood  than  to  the  analysis 
of  the  urine ;  and  it  is  a  well-established  fact  that  more  definite  in- 
formation may  be  thus  obtained. 

For  instance,  is  it  not  far  more  important  for  the  doctor  to 
know  how  much  sugar  is  being  retained  in  the  blood  serum  rather 
than  to  know  how  much  is  being  eliminated  by  the  kidneys?  For 
after  all  it  is  the  noxious  substances  held  inside  the  kidney  thres- 
hold that  inure  to  more  body  hardship  than  do  the  noxious  sub- 
stances that  are  passed  out  of  the  body.  And  so  we  have  today  in 
the  laboratory,  accurate  colorimetric  and  microcolorimetric  tests 
which  tell  us  just  how  much  sugar  there  may  be  in  an  arbitrary  unit 
of  whole  blood ;  or  just  how  much  urea,  uric  acid,  creatinin,  non- 
protein nitrogen,  dissolved  gases,  etc.  And  these  tests  arc  so  ac- 
curate and  delicate  that  the  careful  diagnostician  can  by  these 
means  gauge  his  patient's  actual  blood  condition  to  a  nicety. 

Likewise  in  the  field  of  serology  much  progress  has  been  made. 
The  \\'assermann  test  for  syphilis ;  the  Aberhalden  tests,  the  com- 
plement fixation  tests  for  Neisserian  and  tubercular  infection,  the 
VVidal  and  other  agglutinating  reactions  are  marvellous  examples  of 
the  trail  of  success  along  such  lines  of  blood  search  and  research. 

Then  again  the  various  methods  pursued  for  determining  by 
culture  and  otherwise  the  presence  of  organisms  in  the  blood 
stream.  How  wonderful  has  been  the  romance  of  the  development 
of  some  of  these  tests.  Xot  the  work  of  one  genius  alone,  but  the 
correlated  and  dovetailed  results  of  the  painstaking  investigations  of 
a  hundred  plodding  workers  in  this  altruistic  field  of  endeavor. 

Let  me  just  skim  over  the  reagents  used  in  the  conduct  of  the 
best  known  of  these  tests,  namely  the  W'assermann  test.  For  the 
manipulation  of  this  one  test  alone  the  laboratory  worker  uses  these 
several  reagents : 
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The  red  cells  from  the  fresh  blood  of  a  sheep. 
The  serum  from  the  fresh  blood  of  a  guinea  pig. 
The  inactivated  blood  serum  of  the  suspected  patient. 
An  alcoholic  extract  of  the  heart  of  a  guinea  pig  or  cow. 
An  extract  of  the  liver  of  a  syphilitic  foetus. 
The  blood  serum  of  a  white  rabbit  sensitized  to  sheep  cells. 
Human  blood  serum  that  is  known  to  be  negative. 
Human  blood  serum  that  is  known  to  be  positive. 

And  to  handle  these  accurately  standardized  reagents  must  be 
granted  a  patient  and  a  willing  and  thoroughly  conscientious  worker, 
who  must  at  all  times  realize  the  need  for  honest  and  accurate 
service. 

A  brief  resume  of  some  of  the  diseases  which  infect  the  blood 
stream,  and  some  known  antagonists  might  add  to  the  interest  of  this 
rather  disconnected  and  garbled  paper,  but  that  is  possibly  a  topic 
that  can  made  the  subject  of  a  future  lecture. 


PLANT  PHARMACY.* 
By  John  Uri  Lloyd. 

May  I  speak  informally  on  one  of  the  many  phases  of  plant 
pharmacy?  This  is  an  extensive  subject,  a  mighty  problem,  and  I 
would  suggest  the  consideration  of  but  a  restricted  thought  rather 
than  an  attempt  to  review  the  field  as  a  whole.  Let  us  begin  by 
means  of  an  argument  which  by  some  persons  may  be  considered  an 
excuse  or  an  apology  for  audacity  in  what  I  may  afterward  ex- 
press. Turn  to  your  works  of  authoritative  lore,  behold,  what  I 
have  to  say  may  not  be  found  in  connection  with  our  subject,  nor, 
perhaps,  with  any  other. 

Any  opinion  contrary  to  expressed  or  voiced  "authority"  is  by 
some  people  considered  heterodoxy,  akin  to  scientific  agnosticism. 
But  we  are  "irregulars."  An  ostracized  people,  a  minority  section 
in  medicine.     But  by  this  very  fact  I  hope  are  liberated  from  phases 


*Informal  remarks  made  at  the  1909  meeting  of  Eclectic  Medical  Society 
of  the  State  of  New  York.  Fragment  of  early  lecture  delivered  in  the  Eclec- 
tic Medical  Institute,  Cincinnati,  1879,  connected  with  article,  "The  Ocean  of 
Vitality  and  Reservoir  of  Life."  This  Journal,  January,  1922.  Permission  to 
publish  in  a  medical  journal  granted. 
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of  mental  bondag^e  forbidden  him  bound  by  the  code  of  ethics  that 
restricts  mental  expansion.  We  beheve  we  have  the  right  to  walk 
into  fields  hitherto  untrodden,  to  think,  to  reason,  to  expound  theories 
new  and  strange  and  proclaim  reasons  for  our  opinions,  be  they 
what  they  may.  No  man  can  to  us  say,  "I  am  authority,"  and  by  that 
self-sufficient  assertion  deny  others  the  right  to  individual  thought. 
No  one,  in  our  opinion,  has  reached  infinity  of  thought.  This  privi- 
lege I  hold  as  a  pharmacist. 

The  pharmacist  of  the  future,  this  speaker  believes,  will  stand 
above  our  heads,  he  will  see  clearly  what  we  have  never  seen,  grasp 
things  we  have  never  touched.  Deplorable  would  it  be  to  reason 
otherwise.  To  accomplish  this,  irregularity  of  the  present  must  be- 
come regularity.  And,  it  must  do  so  or  pharmacy  will  either  expire 
of  inaction,  or  be  shattered  into  fragments  by  the  encroachments  of 
invading  sciences.  Let  us,  with  this  audacious  assertion  in  mind, 
consider  some  features  of  the  subject,  "Plants  in  Pharmacy." 

Comes  to  thought,  as  an  introduction,  what  is  a  plant?     And 
next,  what  is  an  animal?    What  relation  exists  between  the  pharm- 
acy of  the  plant  and  that  of  an  animal?    According  to  general  ac- 
ceptation, if  not  the  dictionary  definition,  a  plant  is  a  vegetable,  "a 
vitalized  structure  endowed  with  life."     A  living  structure,  but  yet 
devoid  of  voluntary  motion ;  devoid  of  true  sense  perception  may 
also  be  applied.     To  pass  further,  a  scientist  might  say,  plants  in- 
hale carbonic  acid  and  exhale  oxygen,  animals  reverse  the  process. 
Let  us  next  consider  a  typical  plant — for  example,  a  tree.    There 
are  varieties  of  trees,  ranging  from  tall  trees  with  mighty  trunks 
to   treelike   shrubs,   in   untold   number   of   grades.      These   may   be 
bushy  or  slender,  drooping  like  the  beech,  or  tufted  like  the  cocoa- 
nut.     There  are  trees  with  smooth  bark,  as  the  birch,  and  trees 
whose  bark  is  rough  or  coarse,  as  the  hemlock,  or  shaggy,  as  the 
hickory.     Barks  vary  to  infinity.     We   cannot   define  the   tree   by 
any  one  feature  involved  in  descriptions  such  as  these,  nor  yet  by 
the  leaf.     For  example,  the  leaves  of  some  trees  are  single,  while 
the  leaves  of  other  trees  are  compound  in  tufts ;  some  leaves  are 
smooth,  others  rough ;  some  leaves  exhale  one  odor,  others  another, 
while  yet  others  are  odorless. 

The  tree,  be  it  large  or  small,  is,  however,  only  one  form  of 
plant.  There  are  herbaceous  plants  and  woody  plants.  There  are 
land  plants  and  marine  plants.    There  are  even  cannibal  plants,  like 
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the  pitcher  plant  or  the  \^enus'  fly-trap;  marvelously  do  they  seem 
to  approach  sense  perception.  The  mistletoe,  that  grows  from  the 
bark  of  the  oak  or  honey  locust  tree,  is  typical  of  vegetable  vam- 
pires. ]\Iany  a  delicate  vine  creeps  up  a  tree-support,  and  finally  in 
ingratitude  squeezes  the  life  out  of  its  friendly  helper.  There  arc 
plants  that  grow  in  air  and  have  no  roots,  and  others,  like  the  fungi, 
have  no  leaves. 

Nor,  in  describing  vegetation,  can  we  truly  say  that  a  plant 
has  no  power  of  voluntary  motion,  or  yet  that  it  is  wholly  devoid 
of  a  something  akin  to  intelligence.  What  causes  the  shrinking,  and 
even  the  coiling  up  of  some  leaves  when  struck  or  even  touched,  as 
does  the  leaf  of  drosera?  Habit,  may  be  the  reply.  Why  do  some 
vines  twine  to  the  right,  others  to  the  left?  Why  does  the  clematis, 
destitute  of  tendrils,  twine  its  leaf  stalk  around  its  support  and  thus 
hold  itself  up?  If  habit  is  the  answer,  one  might  ask,  "What  is 
habit?" 

Bring  together  all  the  functions  of  plant  and  animal,  correlate 
them,  and  see  if  you  can  with  satisfaction  to  yourself  draw  a  clear 
line  separating  the  animal  from  the  plant.  Rather  is  the  link  series 
not  like  a  continuous  chain,  animals  at  one  end,  plants  at  the  other, 
the  lower  orders  of  the  two  (regardless  of  micro-organizations)  so 
closely  allied  in  some  of  their  functions  as  to  merge,  as  does  sanity 
into  insanity? 

Let  us  ask,  what  is  plant  pharmacy?  Superficially  it  may  be 
defined  as  the  study  of  plant  structures  used  in  medicine,  and  of  the 
preparations  made  therefrom.  But,  although  we  relegate  the  term 
to  ourselves,  can  the  apothecary  who  makes  preparations  of  plants 
say,  "I  am  the  pharmacist?''  Listen.  Undeceive  yourself.  Every 
housewife  is  a  pharmacist,  every  loaf  of  bread  is  a  pharmaceutical 
preparation.  Do  not  the  pulverized  seeds  of  plants  enter  into  the 
preparation  of  bread?  Touches  not  the  housewife  the  science  of 
chemistry  as  well  as  of  botany?  Is  not  yeast  a  plant,  does  not  its 
culture  produce  chemical  changes,  liberating  from  bread-dough  both 
carbonic  acid  gas  and  alcohol?  Is  not  the  use  of  sour  milk,  sodium 
bicarbonate  and  cream  of  tartar  in  the  making  of  bread  a  beautiful 
chemical  jjrocess  ?  Audacious  would  be  the  man,  who,  because  he  uses 
scientific  terms  and  authoritative  books,  and  mixes  his  ingredients  by 
means  of  a  mortar  in  a  shop  or  laboratory,  claims  thereby  that  he 
is  the  only  pharmacist.     Have  we  not  the  home  pharmacist?     Is  not 
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the  kitchen  a  laboratory  of  scientitic  opixjrtunity  ?     Who  knows  the 
reactions   that  ensue   in   the  roastin.c;  of   beef   or   the  browning'  of 

gravy  ? 

Fruits  grow  and  tlien  ripen  by  means  (intrusions)  of  lower 
organisms,  often  linked  to  animal  life,  or  by  inter-reactions  akin  to 
decay  that  breed  ethereal  flavors.  Fruits  and  seeds  are  used  in  home 
pharmacy,  and  likewise  sugar  in  the  making  of  preserves,  jellies,  in 
canning,  etc.  In  fact,  old-time  i^harmacy.  with  its  cordials,  elixirs, 
sweetened  mixtures,  paste  confections  such  as  confections  of  roses, 
fig  and  senna,  pillular  or  in  mass,  wedges  very  closely  into  home 
culinary  manipulations. 

And  even  closer  relationships  are  bred  by  systematic  observers 
of  foods.  Do  not  our  mothers  tell  us  that  ripe  currants  should  be 
sweetened  after  cooking,  because  the  sugar  disappears  if  they  be 
cooked  together ;  that  pie  crust  should  be  made  and  rolled  cold  with 
as  little  manipulation  as  possible,  the  lard  not  being  evenly  incor- 
porated if  the  crust  is  flaky?  Good  pharmacy  is  this.  They  advise 
that  quinces  be  not  peeled,  in  culinary  (home)  pharmacy,  because 
quince  flavor  lies  in  the  rind.  Is  not  this  true  of  other  fruits,  such 
as  the  orange,  lemon,  the  apple?  Do  they  not  cook  damson  plums 
whole  in  order  to  get  the  flavor  of  the  seed,  the  same  rule  applying 
to  peaches  and  cherries?  In  fact,  does  not  the  kitchen  very  closely 
parallel  the  laboratory? 

But,  one  may  say,  such  as  this  is  not  pharmacy ;  these  are  not 
pharmaceutical  preparations,  but  foods,  nourishers,  supportives  of 
life.  To  this  I  would  reply,  where  is  higher  pharmacy  than  the 
making  of  life  supportives  or  of  stimulating  products  to  encourage 
digestion?  The  pharmacy  of  death  is  not  my  ideal.  Consider,  what 
about  "beef,  wine  and  iron."  so  widely  advertised  as  an  "exquisite"' 
in  pharmacy?  What  about  "beef  juice?"  What  about  pepsin?  Did 
not  our  mothers  advise  the  lining  to  the  gizzard  as  a  digestive  food? 
\\hat  about  rennet  used  in  our  homes  in  making  curd  from  tmie 
immemorial:  what  substitute  have  we  given  in  its  stead?  Has 
pharmacy  improved  on  the  cheeses  of  the  Orient  made  by  means  of 
vegetable  curd  i)roducts.  so  artfully  established  that  tem- 
perature of  milk  in  one  night  makes  sour  or  sweet  curd,  as  de- 
sired?^ If  the  milk  be  warm,  next  morning  the  curd  or  clabber  is 
sour,  if  cold,  it  is  sweet.  [This  and  some  things  else  I  learned  in 
Turkey,  the  land  of  cheeses  and  curds.] 
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What  about  the  numberless  drinks  established  on  the  outside 
that  we  in  "pharmacy"  have  appropriated?  Might  we  not  better, 
in  the  face  of  fact,  claim  that  our  laboratory  is  an  ally  with  our 
kitchen  in  the  great  field  in  which  home  pharmacy  came  first,  and 
in  which  home  pharmacy  must  be  forever  a  vital  problem? 

But  our  text  is  now  plant  pharmacy,  not  the  pharmacist,  nor 
yet  the  motto,  ''Credit  to  whom  credit  is  due."  Bunch  it  all  to- 
gether, then  ask,  Where  do  plant  life  and  plant  pharmacy  begin? 
Where  can  they  end?  Is  the  problem  of  plant  pharmacy  (vegetable 
service)  restricted  to  man?  Have  we  fairly  credited  vegetation's 
service  in  life  functions?  Have  we  not  seen  "through  a  glass  darkly" 
when  we  perceive  only  starches,  sugars,  fats  and  nitrogenous  flesh 
as  life-giving  supportives? 

Do  you  know  of  any  animal  that  does  not  depend  for  its  very 
existence  on  vitality  conserved  by  plant  life?  Is  not  the  food  of  all 
animals  derived  from  plants?  Do  we  not  depend  on  plant  life  as  a 
mixture,  not  starch  and  sugar  alone,  for  our  existence?  Are  we  not, 
therefore,  in  the  life  essence  taken  as  a  whole,  a  part  of  the  vege- 
table kingdom,  a  transformed,  perhaps  transplanted  part?  Should 
we  then,  as  one  of  nature's  animals,  define  ourselves  as  moving 
plants,  because  our  very  life  essence  is  transferred  to  ourselves  from 
vegetation  ? 

Seek  as  a  second  thought  to  resist  the  argument  that  all  ani- 
mals depend  on  vegetation  for  life  and  existence.  Think,  although 
the  carnivorous  animal,  like  the  tiger,  lives  on  flesh,  is  not  his 
food  derived  from  plant-eating  creatures?  Is  not  his  vitality  as 
well  as  substance  but  one  step  removed  from  energy  gathered  by 
another  creature,  his  victim,  who  lives  on  the  grass  of  the  field  or  the 
leaves  of  the  forest? 

Bones  come  next  in  thought  because  they  are  generally  consid- 
ered "inorganic."  But  do  we  not  go  to  plants  for  materials  to 
form  our  bones?  Can  we  nourish  bone  by  a  diet  of  stone  that  con- 
tains all  the  inorganic  elements  of  bone?  Do  we  not  chiefly  seek 
wheat  and  such  as  wheat  to  obtain  our  bone-producing  elenients,  our 
calcium  phosphates,  and  potassium  compounds,  all  our  so-called 
inorganics  ?  Remember  the  fate  of  "Jackson's  Bone  Food,"  the  com- 
pound syrup  of  the  phosphates,  introduced  by  the  famous  Profes- 
sor Jackson,  of  the  University  of  Pennsylvania,  to  theoretically 
supply  needed  earth  to  deficient  bone  structure.     Theoretically  it 
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was  a  "bone  food,"  practically  it  was  found  to  be  inadequate.  Too 
much  laboratory  outside  the  digestive  mystery ;  nature  rebelled.  Let 
us.  then,  as  pharmacists,  think  of  plants  as  primitive  gatherers  of 
materials  and  vital  energies  anticipant  to  animal  nourishment.  Primi- 
tive we  say.  too  often,  when  we  face  the  inexplainable. 

Good  business  as  well  as  fair  ethics  is  that  of  give  as  well  as 
take.  The  animal  lives  its  life  and  passes  out.  The  plant  comes 
again  into  its  own;  decay  means  but  a  transition  step,  the  grass  of 
the  field  grows  over  the  resting  place  of  the  maiden  and  thrives 
above  that  of  the  philosopher.  The  cycle  begins  over  again,  old 
ocean  and  the  sun's  ray  are  its  ever  undying  vitalizers. 

Comes  now  another  thought :  Whether  we  live  on  land  or  sea, 
are  we  not  all  creatures  of  the  ocean  ?  Audacious  conception !  Let 
us  think.  Does  not  every  form  of  life  come  from  the  ocean,*  even 
to  the  tree  growing  on  the  mountain  top,  so  remote  from  ^lother 
Ocean  that  one  might  say,  "There  is  no  kinship  here?''  Does  not 
that  tree  derive  both  its  food  and  its  vitality  from  the  ocean?  Old 
Ocean  rises,  falls,  throbs,  comes  and  goes  endlessly,  giving  life  to 
all  that  comes  into  or  passes  out  of  its  bosom.  Cut  off  the  vapor 
of  the  ocean  and  no  rain  falls.  Suppress  that  breath,  dead  is  the 
world. 

This  breeds  another  thought,  seemingly  afar  from  pharmacy: 
What  vitalizes  the  ocean,  the  earth's  great  reservoir  of  energy? 
Whence  its  power  ?  Look  to  the  sun.  Exclaim,  in  the  words  of  Os- 
seon,  "Oh,  thou  glorious  sun!"  Its  rays  uplift  the  vapor  that  nour- 
ishes  all  vegetation,  its  call  raises  the  tides,  the  moon  being  secon- 
dary influence  to  that  mighty  phenomenon,  paralyze  these  currents 
and  the  movements  of  the  ocean  and  the  life-giving  winds  bred 
therein  move  no  longer  over  the  land.  Suppress  its  vapor  and  the 
rain  ceases  to  fall,  from  shore  to  shore.  The  rivers  dry,  the  fertile 
lands  become  barren  wastes,  vegetation  withers  and  perishes,  ani- 
mals die,  life  disappears.  The  desert  claims  her  own.  Is  not  the 
life  blood  of  animals  but  a  touch  of  Old  Ocean's  dampness?  Is  not 
the  life  of  man.  even  to  the  most  interior  portion  oi  the  continents, 
dependent  on  the  distant  ocean's  wave? 

*See  old  lecture.  "The  Ocean  of  X'itality,  The  Reservoir  of  Life."  This 
Journal,  January,  uj22. 
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Listen.  When  Lord  Roscoe  turned  his  great  telescope  on  the 
heavens  it  is  reported  that  he  estimated  that  250,000  suns  in  one 
hour  passed  across  his  field  of  vision.  Today  astronomers  consider 
such  figures  as  these  hut  factors  in  Heaven's  Kaleidoscope. 

Is  not  our  sun  one  of  the  smaller  sun-like  orbs,  our  earth  one 
of  the  smaller  space-studding  planets?  What  means  this  term 
space?  Pass  that  thought,  the  conception  is  too  great. 

An  astronomer  hopes  to  calculate  the  distance  of  a  star;  he 
turns  his  instrument  on  that  star  and  takes  its  location.  On  the 
earth  is  his  telescope  ever  revolving  around  the  sun.  In  six  months 
the  plant  is  on  the  opposite  side  of  the  sun.  The  astronomer  is 
now  distant  from  his  former  place  of  observation  twice  92,000.000 
miles,  double  the  distance  of  the  earth  from  the  sun.  Again  he 
turns  his  telescope  upon  a  very  distant  star.  From  the  angle  of  that 
immense  base  line  he  hopes  to  calculate  the  distance  of  the  earth  from 
that  far-oft"  orb.  lUit  the  problem  is  too  great.  There  is  no  angle. 
Parallel  are  the  lines.  That  astronomer  needs  make  his  calculations 
of  space  depths'  treasures  from  other  data.  Is  this  plant  pharmacy? 
Possibly  not,  but  may  I  not  ask  who  knows  the  influence  of  space 
and  its  mighty  content  on  earth  materials  and  life?  Who  knows 
the  influences  of  unseen,  unknown  vegetations  content  on  animal 
life? 

Comes  now  the  question :  "From  what  source  does  the  sun  de- 
rive its  power?"  Xeeds  we  must  now  stop  this  line  of  reasoning. 
Agnostic  enough  am  I  to  say,  'T  cannot  comprehend,  I  know  not ;  I 
am  too  feeble,  too  incapable  to  attempt  to  reason  beyond  life  in- 
tricacies that  nature  spins  from  out  the  sun's  rays."  Turn  again  to 
Osseon,  "Whence  comes  thy  rays,  O  Sun!  thy  everlasting  light?'' 
Answer  who  may.  May  this  speaker  not  add.  Where  ends  the 
touch  of  the  sun's  ray  that  brings  to  us  consciousness  of  the  little 
we  can  grasp  in  Infinity's  book? 

Xow  you  ask:  "Is  such  as  this  plant  pharmacy?''  Let  me  an- 
swer by  asking  in  turn :  "Is  not  the  very  essence  of  plant  pharmacy 
dependent  on  life's  reservoir,  maintained  from  out  the  energies  of 
space,  if  plant  pharmacy  is  a  study  of  plant  life?''  Have  not  we  the 
right,  is  it  not  our  duty  to  consider  this  mighty  subject  as  a  whole 
as  well  as  in  detail?  We  who  live  and  have  our  being  by  the 
grace  of  vegetation's  service? 
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THE  REFININC^  OF  PALM  UlL  FUR  EDIBLE  PURPOSES. 
By  M.  F.  Lauro  and.W.  H.  Dickiiart.* 

Palm  oil  comes  from  the  fruit  of  certain  i)alm-trees.  The  chief 
and  practically  sole  source  of  supply  is  the  West  Coast  of  Africa, 
between  Gambia  and  Loanda.  The  oil  is  obtained  from  the  outside 
fleshy  portion  of  the  fruit,  and  is  not  to  be  confused  with  palm-ker- 
nel or  "P.  K."  oil  from  the  seed  or  nut  of  the  same  fruit,  which  is 
white  and  resembles  cocoanut  oil  very  closely  both  physically  and 
chemically.  There  is  all  the  difference  in  the  world  between  the 
two  oils.  Palm  oil  varies  in  color  from  light  orange-yellow  to  a  brick 
— or  a  dirty  dark  red,  and  in  consistency  from  that  of  soft  butter  to 
tallow.  The  better  grades  are  known  as  '"soft"  or  low  acid  oils, 
such  as  those  from  Lagos  and  Dahomey.  The  "hard"  or  high  acid 
content  oils  are  inferior,  such  as  those  from  the  Niger  and  the 
Congo  districts. 

The  chief  uses  are  for  soap  and  candle  making.  It  is  also  em- 
ployed in  the  tinplate  industry  to  preserve  the  iron  sheets  from 
oxidation  before  dipping  into  the  tin  bath.  This  is  because  the  oil 
is  a  non-drying  and  very  stable  one.  It  has  been  used  to  a  slight 
extent  in  coloring  oils  and  fats,  as  in  oleomargarine  and  butter  sub- 
stitutes. In  Africa,  the  natives  use  for  food  purposes  the  oil  from 
the  fresh  fruit  without  any  further  refining  than  just  boiling  and 
skimming. 

Because  of  the  crude  and  primitive  methods  employed  by  the 
natives  in  its  preparation,  most  of  the  palm  oil  that  comes  to  this 
country  is  in  an  impossible  condition  for  other  than  commercial  pur- 
poses. As  shipped,  it  may  contain  from  ten  to  fifteen  per  cent,  free 
fatty  acids,  but  by  the  time  it  arrives  here  the  content  of  acids  has 
increased  to  from  twenty  to  over  fifty  per  cent.  Considerable  water 
and  impurities  as  sticks,  dirt  and  stones,  sometimes  intentionally 
added,  are  present. 

It  so  happened  that  we  came  across  a  sample  of  "Bonny  Old 
Calabar"'  oil,  that  was  unusually  clean,  of  good  appearance  and  of 
low  acid  content.  We  took  advantage  of  the  opportunity  thus  pre- 
sented, to  treat  the  sample  so  as  to  fit  tne  oil  for  edible  use,  by 
first  refining  with   lye  as   is  done  here  with  cottonseed  and  other 

*Xew  York  Produce  Exchange. 
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edible  oils,  then  bleaching  and  deodorizing.  The  data  obtained 
would  be  of  interest  to  those  who  have  hitherto  thought  of  palm 
oil  only  in  a  technical  way. 

It  may  seem  strange  that  an  oil  used  in  soapmaking  should  be 
considered  for  food  purposes,  but  when  it  is  considered  that  palm 
oil  is  a  natural  fruit-product,  and  that  other  oils  formerly  used  only 
technically  have  since  been  converted  to  food  use  by  refining  and 
eliminating  objectionable  impurities,  there  remains  no  real  reason 
why  this  rather  common  oil  should  not  by  proper  treatment  make 
a  good  edible  oil.  So  far  as  we  know,  there  is  no  physiological  ob- 
jection to  its  use  as  such.  The  question  of  the  palate  alone  re-' 
mains. 

The  fact  that  operates  most  strongly  against  palm  oil  reiinins^ 
is  the  poor  quality  of  the  oil,  due  naturally  to  the  lack  of  care  in 
its  preparation  on  the  coast.  Were  the  fruit  properly  handled,  im- 
mediately collected  and  treated  to  obtain  the  oil  without  appreciable 
fermentation  or  hydrolysis  setting  in,  circumstances  and  conditions 
that  appear  at  present  unattainable  on  account  of  the  climate  and 
native  indifference  to  work,  the  oil  produced  would  be  low  in  acid 
and  therefore  capable  of  commercial  refining.  We  have  found  that 
when  the  acid  content  is  above  fifteen  per  cent,  the  loss  of  oil  and 
the  mechanical  difficulties  involved  are  too  great  to  permit  refining 
on  a  wholesale  scale.  An  i8  per  cent,  acid  oil  gave  us  a  refining  loss 
of  about  50  per  cent.  On  the  other  hand  a  12  per  cent,  acid  oil 
had  a  refining  loss  of  less  than  a  quarter  of  the  total  oil  treated. 

Analysis  of  the  crude  oil  and  the  refined  product: 

Moisture 

Impurities    (Dirt,  etc.) 

Unsaponifiable  Fatty  Matter 

Free  Fatty  Acids    (as  oleic) 

Specific  Gravity  at  99/15.5°  C 

Iodine   Xo.    (Wijs) 

Saponification  Xo. 

Index  of  Refraction  @  30°  C. 

Titre  of  the  Fatty  Acids 

Iodine   Xo.   of  the  Fatty  Acids   52.1 

Xeutralization  Xo.  of  Fatty 

Acids  200.1 


Crude 

Refinec 

2.04% 

1.27% 

0.6470 

11-73% 

0.10% 

0.8556 

0.8592 

54-3 

.     53-5 

198.5 

196.3 

1.4628 

1.4627 

45-1 
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The  criulc  oil  was  retined  witli  13'j  per  cent,  of  iX  degree 
Raunie  caustic  soda  with  a  loss  of  23' _.  per  cent,  of  the  oil.  The 
color  and  appearance  of  the  refined  oil  were  like  the  grade  known  as 
Red  Sherbro.  Its  taste  was  sweetish  and  not  unpleasant,  hut  with  a 
distinct  palm  oil  aftertaste.  The  characteristic  odor,  that  of  vio- 
lets, still  persisted. 

The  soapstock  from  the  rerming  process  was  thoroughly  mixed 
and  analyzed.  Its  color  was  a  dirty  orange-yellow,  and  its  consis- 
tency hard  and  compact.  No  free  alkali  was  present.  The  soap 
made  by  purifying  the  stock  was  of  excellent  appearance  and  grain, 
quite  hard,  lathered  well  and  possessed  good  detergent  properties, 

Water  27.58^ 

Total  Fatty  Matter  as  Fatty  Acids  62.23% 

Free  Oil                             _  24.95% 

Total  Alkali  as  XaoO     "  3.10% 

Glycerine                                                           .  2.20% 

Impurities  5-30% 

Titre  of  the  Fatty  Acids  44.8 

Iodine  No.  of  the  Fatty  Acids  52.5 

Neutralization  No.  of  the  Fatty  Acids  199-7 

The  coloring  matter  of  palm  oil  is  not  alTected  by  the  lye  re- 
fining. It  may  be  bleached  out  by  bichromate  of  potash  and  muria- 
tic acid,  by  means  of  hot  air,  or  by  long  exposure  to  light.  Heat 
alone  will  take  the  color  out.  We  preferred  the  last  method  so  as 
not  to  introduce  foreign  substances  in  the  oil.  \\  e  at  first  experi- 
mented to  see  how^  and  when  the  heat  caused  the  color  change.  At 
210°  C.  the  color  started  to  leave  and  at  255°  the  color  change  was 
definite. 

It  was,  however,  not  complete,  being  from  a  deep  orange-red  at 
first,  to  a  light  butter-yello^v.  On  the  Lovibond  scale  this  read  35 
Yellow — 6.3  Red,  which  is  within  the  limit  of  a  Prime  Summer  Yel- 
low cottonseed  oil  in  so  far  as  color  is  concerned. 

The  temperature  of  the  moisture  oven  was  finally  adopted  for 
the  bleaching  process,  105  to  no  degrees  Centigrade.  The  oil,  we 
placed  in  shallow  glass  and  aluminum  dishes  for  several  days  at 
this  heat.  It  was  found  that  aluminum  worked  more  quickly  and 
better,  perhaps  because  the  metal  acts  as  a  catalyst  in  this  case.  The 
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Lovibond  color  on  the  resulting  bleached  oil  was  14  Yellow — 1.4 
Red,  while  liquid,  a  ratio  like  peanut  oil  of  ten  yellow  to  one  red.  In 
fact,  it  resembles  while  in  a  liquid  state  the  color  of  a  white  pea- 
nut oil,  a  light  green-yellow.  As  a  fat,  which  it  is  at  ordinary  tem- 
perature, the  color  is  practically  white  like  cocoanut  or  palm-kernel 
oil,  except  for  a  slight  yellow  tint. 

Incidentally  some  of  the  bleached  sample  was  used  to  make  up 
a  zinc  ointment,  which  compared  very  favorably  with  the  U.  S.  P. 
ointment  made  with  benzoinated  lard.  The  palm  oil  was  slightly 
harder,  and  is  more  stable  than  lard ;  hence  such  an  ointment  would 
keep  better  and  not  flow  as  easily  as  the  lard  ointment  during  the 
summer  months. 

We  now  subjected  the  bleached  oil  to  the  deodorizing  process, 
which  is  chiefly  one  of  injecting  live  steam  into  the  oil  while  heated, 
and  thus  eliminating  the  volatile  acids  that  give  palm  oil  its  dis- 
tinctive odor  and  taste.  As  we  were  rather  limited  in  our  equip- 
ment, we  were  not  able  to  completely  deodorize  the  sample.  However, 
the  flavor  of  the  oil  was  sweet,  with  a  very  slight  aftertaste,  which 
was  not  unpleasant,  resembling  somewhat  the  taste  of  cornmeal. 

Analysis  of  the  refined,  bleached  and  deodorized  oil : 

Specific  Gravity  @  99/15.5°  C.  0.8596 

Iodine  No.  53.2 

Saponification  No.  196.0 

Index  of  Refraction  @  30°   C.  14634 

Melting  Point  (Capillary  method)  40.8°  C. 

Halphen  Test  for  cottonseed  oil  Negative 

Villavecchia  Test  for  sesame  oil  Negative 

The  Halphen  test  at  the  end  of  two  hours  showed  a  deepening 
of  the  yellow  color,  but  the  characteristic  pink  or  red  of  cottonseed 
oil  was  not  present.  In  the  Villavecchia  test,  the  color  produced  was 
a  light,  pink  brown  like  some  Spanish  olive  oils,  and  which  like 
them  disappears  on  dilution  with  water. 

The  contrast  in  the  deep  orange-red  of  the  refined  or  the  crude, 
and  the  white  of  the  bleached  oils,  and  the  practical  elimination  of 
odor  and  taste,  indicate  in  vivid  and  concrete  manner  the  possibili- 
ties of  an  extensive  use  of  this  rather  common  oil  for  edible  pur- 
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poses,  taking  its  place  anions^  the  fats  or  the  hardened  oils  used  in 
the  manufacture  of  nut  hutters,  niarjj^arine  and  lard  comiX)unds. 
There  are  not  so  many  natural  veujetable  fats  available  lor  these 
purposes.  The  oils  are  too  soft,  and  must  be  either  treated  by 
freezing  to  remove  the  stearine  or  converted  by  hydrogenation  to  a 
hardened  product.  In  this  climate,  palm  oil  is  a  fat  and  a  fairly 
hard  fat.  Hence,  when  the  conditions  of  its  cultivation  and  prepara- 
tion are  improved,  palm  oil  should  find  a  readv  market  as  an  edible 
oil. 


FOUNDERS'   DAY  CELEBRATION   AT   THE   PHILADEL- 
PHIA COLLEGE  OF  PHARMACY  AND  SCIENCE. 

LXTRODUCTORY  REMARKS  DELIVERED  BY  PrESIDEXT  \V.  C.   BraISTED. 

To  the  Members  of  the  College,  Our  Guests,  Ladies  and  Centre- 
men: 

We  meet  again  today,  the  second  time  in  the  history  of  this 
.College,  to  celebrate  "Founders'  Day''  and  to  remember  and  honor 
the  founders  of  this  institution  and  the  group  of  men  who  more 
than  one  hundred  years  ago,  took  the  steps  that  have  resulted  in  the 
establishment  of  this  great  College,  with  its  thousands  of  graduates, 
its  years  of  splendid  achievement  and  a  wealth  of  good  to  humanity, 
that  has  made  its  name  known  throughout  the  world  and  the  m- 
stitution  itself  the  pioneer  and  for  years  the  leader  in  all  that  per- 
tains to  pharmacy  and  its  allied  sciences. 

A  year  ago  the  College  completed  its  hundredth  year  of  toil 
and  accomplishment  and  the  first  celebration  of  Founders'  Day  was 
inaugurated. 

A  most  interesting  history  of  the  origin  and  growth  of  this 
institution  was  given  us  by  Dean  La  \\'all,  together  with  the  history 
and  names  of  the  founders  and  the  little  group  of  men  who  began 
the  College  body.  His  address  is  still  fresh  in  your  minds.  I  am 
sure,  and  accessible  for  all  time  in  the  records  of  this  institution.  It 
is.  therefore,  unnecessary  for  me  to  review  the  work  that  Dean  La 
Wall  has  so  ably  and  carefully  done. 

I  think,  however,  that  we  should  always  bring  to  our  minds 
the  names  of  these  men — thev  are : 
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Samuel  Jackson,  M.  D. 
Daniel  B.  Smith 
Robert  ISlilnor 
Peter  Williamson 
Stephen  North 
Henry  Troth 
Samuel  Bicldle 
Charles  Allen  and 
Frederick  Brown. 

It  is  to  be  noted  that  they  were  mostly  young  men  under  thirty 
and  that  their  lives  were  actively  connected  with  the  business  ac- 
tivity of  this  city.  Most  all  were  men  who  reached  more  or  less 
prominence  in  their  chosen  vocations  and  were  remarkable  for  cour- 
age, industry,  integrity  and  attainment. 

With  these  names  we  should  remember  and  give  reverent 
thought  to  the  group  of  the  sixty-eight  Charter  ^Members  of  the 
College  body. 

If  they  could  have  seen  the  far-reaching  benefits  and  results 
of  their  work  in  the  one  hundred  years  of  the  existence  of  this 
Collge,  they  would  have  felt  well  rewarded  for  the  hard  work  and' 
early  struggle  for  existence. 

The  splendid  results  of  their  efforts  stand  out  before  us  (the 
present  representatives  of  this  institution)  and  looking  ahead  to  the 
next  hundred  years,  should  cause  us  to  pause  and  create  a  second 
vision  of  what  ive  can  do  in  the  years  to  come  to  enhance  the  value 
of  the  rich  legacy  they  have  left  us.  Can  we  carry  on  undimmed 
and  unblemished  the  work  entrusted  to  us?  Can  we,  starting  now 
with  the  results  of  the  hundred  years  of  their  w^ork,  produce  an- 
other century's  work  that  will  find  us  as  far  ahead  of  today  as 
their  work  has  advanced  during  the  century  passed? 

Dear  friends,  we  are  at  a  very  critical  period  of  our  work. 
We  are  looking  ahead  for  the  days  to  come,  with  high  hopes  and 
great  ambitions  for  expansion  of  our  college,  for  rich  returns  for 
our  efforts  for  the  good  of  humanity  through. this  w^ork  and  look- 
ing and  hoping  for  the  reward  that  comes  only  from  successful  at- 
tainment in  adding  to  the  useful  store  of  knowledge  that  will  bene- 
fit our  fellow-men. 

Soon  splendid  plans  fur  the  future  will  take  shape,  in  fact 
are  taking  shape  now,  that  if  successfully  carried  out,  will  make 
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our  work  of  the  century  to  come,  one  oi  the  great  outstanding  ad- 
vances in  the  world's  work.  Have  we  the  vision  to  see,  the  cool 
heads  to  successfully  pkm,  and  the  endurance  and  ability  to  bring 
to  successful  completion  the  glorious  opportunity  before  us? 
With  united  etYort  and  harmonious  and  friendly  co-operation  I 
believe  we  can  succeed  and  the  C(iming  generations  will  yield  to  us 
the  generous  mead  of  acknowledgment  of  work  well  done,  that 
we  today  so  gladly  give  to  those  who  so  long  ago  had  the  courage 
and  strength  to  inaugurate  the  splendid  accomplishment  we  are 
commemorating  this  day. 


PROFESSIONAL  ETHICS.* 
By   Dr.   Judson   Daland, 

Professor  of  Medicine,  Graduate  School  of  Medicine,  University  of 

Pennsylvania. 

Mr.  President.  Ladies  and  Gentlemen — 

It  is,  indeed,  a  great  pleasure  to  meet  with  you  this  evening, 
and,  in  accepting  the  invitation  of  your  Dean,  Dr.  LaWall,  I  fully 
expressed  my  appreciation  of  the  honor  of  joining  with  you  in  cele- 
brating the  one  hundred  and  first  anniversary  of  Founders'  Day. 

I  also  welcomed  the  invitation  because  it  gave  me  an  opportunity 
of  expressing  publicly,  what  I  believe  to  be  the  opinion  of  the  med- 
ical profession  of  the  United  States,  that  your  College  is  to  be 
heartily  congratulated  upon  having  secured  as  its  President,  Dr. 
William  C.  Braisted,  whose  brilliant  achievements  during  the  war, 
in  the  discharge  of  the  onerous  and  difficult  duties  as  Surgeon  Gen- 
eral of  the  United  States  Navy,  cannot  fail  to  excite  our  admiration 
and  enthusiasm.  It  was  my  good  fortune,  as  an  officer  in  the 
United  States  Xavy.  to  serve  under  him,  and  from  personal  knowl- 
edge, I  know  that  he  possesses  character,  judgment,  experience  and 
vision,  combined  with  executive  ability  of  the  highest  order,  all  of 
which  will  be  devoted  to  accelerating  the  progress  of  the  Philadel- 
phia College  of  Pharmacy  and  Science,  and  under  his  masterly 
leadership,  success  is  assured. 

*  Delivered  on  Founders'  Day,  at  the  Philadelphia  College  of  Pharmacy 
and  Science.  February  23,  1922. 
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Pharmacy  is  a  profession  and  a  business,  and  today  is  more  of 
a  profession  than  ever  before,  and  in  the  future  this  aspect  of  phar- 
macy is  sure  to  steadily  increase  and,  therefore,  professional  ethics 
is  of  increasing  importance. 

Ethics  is  fundamentally  synonymous  with  right  doing,  and  the 
various  codes  that  have  been  established  by  the  pharmaceutical  pro- 
fession are  attempts  to  formulate  rules  for  guidance. 

The  medical  profession  formulated  the  first  code  of  ethics, 
known  as  the  Hippocratic  Oath,  about  2500  years  ago. 

Pharmaceutical  ethics  may  be  considered  from  the  following 
standpoints : 

1.  The  pharmacist  himself; 

2.  His  relationship  to  his  profession; 

3.  To  the  medical  profession; 

4.  To  the  public; 

5.  And  to  the  government. 

I  shall,  however,  confine  myself  to  the  pharmacist  as  a  man 
and  his  relationship  to  the  medical  profession. 

Pharmacists  of  intelligence,  possessing  lofty  principles  and  good 
character,  usually  act  ethically  under  almost  any  condition  that 
may  rise,  and  only  exceptionally  find  it  necessary  to  refer  to  a  code 
of  ethics.  Fundamentally,  therefore,  the  knowledge  imparted  to  the 
student  by  your  faculty,  coupled  with  character,  promotes  ethical 
conduct. 

In  medicine,  and  it  is  perhaps  also  true  in  pharmacy,  no  sys- 
tematic instruction  is  given  in  character  building,  nor  is  its  import- 
ance emphasized,  and  no  precise  study  is  made  of  the  character  of 
students  presenting  themselves  for  graduation. 

For  many  years  I  have  held  the  opinion  that,  even  though  a 
student  of  medicine  passes  all  examinations  successfully,  he  should 
not  receive  a  degree  if  he  did  not  possess  good  character,  and  I  be- 
lieve this  principle  is  also  true  for  students  of  pharmacy. 

In  the  last  analysis,  both  in  medicine  and  pharmacy,  the  proper 
discharge  of  the  duties  of  these  professions  rests  upon  individual 
consciousness  of  right  or  wrong,  and,  as  most  of  the  work  is  con- 
fidential and  performed  in  private  the  chief  factor  in  doing  right  is 
a  properly  developed  moral  consciousness. 
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In  order  tc  develop,  increase  and  maintain  a  i)roi)er  ethical 
s])irit,  it  is  necessary  that,  in  addition  to  receivinjjj  a  thorough  educa- 
tion in  pharmacy  the  student  should  he  instructed  as  to  the  im- 
portance of  a  keen  sense  of  right  and  wrong,  truth,  justice,  right 
living,  right  thinking,  right  doing,  moral  consciousness  and  lofty 
ideals,  in  a  word,  good  character. 

Unethical  conduct  is  usually  due  to  ignorance,  poverty  or 
avarice.  Instructions  given  hy  the  Faculty  of  the  Philadelphia  Col- 
lege of  Pharmacy  and  Science,  removes  professional  ignorance.  A 
student  must  be  taught  that,  in  the  beginning  years  of  his  work, 
which  is  partly  of  the  nature  of  post  graduate  instructions,  that  he 
must  be  content  with  a  moderate  remuneration,  and  should  not  feel 
the  necessity  of  being  unethical  in  order  to  secure  a  greater  finan- 
cial return. 

Avarice  may  be  congenital  or  acquired,  is  difficult  of  detec- 
tion and  correction,  and  may  be  overcome  by  knowledge  and  the 
development  of  character. 

If  a  pharmacist  has  acquired  character  and  discretion,  he  will 
know  what  to  do  when  questions  arise  concerning  badly  written 
prescriptions;  the  necessity  of  accuracy  in  compounding  prescrip- 
tions ;  that  drugs  dispensed  must  fully  represent  their  physiologic 
activities ;  the  evils  of  secret  formula; ;  the  impossibility  of  substitut- 
ing another  drug  for  the  one  ordered,  or  the  giving  of  commissions 
to  physicians. 

The  splendid  w'ork  of  the  Journal  of  the  American  Medical  As- 
sociation and  other  institutions  and  individuals,  and  the  law  com- 
pelling manufacturers  of  secret  remedies  to  make  known  their  com- 
position,  has  repeatedly  demonstrated  the  uselcssness  or  harmfulness 
of  quack. remedies  that  are  only  made  to  he  sold  at  a  profit. 

No  pharmacist  should  debase  his  professioti  by  selling  such 
nostrums. 

I  realize  the  financial  loss  thus  incurred,  but  right  conduct  fre- 
quently necessitates  temporary  loss,  which  is  compensated  for  by  the 
personal  satisfaction  of  doing  right  and  by  the  increase  in  the  con- 
fidence of  the  public  as  well  as  that  of  the  medical  profession. 

Enormous  sums  of  money  are  lost  annually  by  owners  of  pub- 
lications who  decline  to  print  advertisements  of  manufacturers  of 
quack  remedies  or  nostrums,  as,  for  example,  daily  newspapers  like 
the  Public  Ledger  of  Philadelphia,  or  weekly  publications  like  the 
Saturday  Evening  Post,  or  the  Jounuil  of  the  .Imerican  Medical  As- 
sociation. 
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If  the  owners  of  such  [niljHcations  are  wiUing  to  incur  so  great 
a  financial  loss  for  purely  ethical  reasons,  the  pharmacist  should 
likezcise  be  willing  to  sacrifice  profits  arising  from  the  sale  of  Quack 
Remedies. 

The  Philadelphia  College  of  Pharmacy  and  Science,  for  more 
than  a  century,  has  always  insisted  upon  the  highest  ethical  ideals, 
and  the  members  of  the  present  Faculty,  following  in  the  footsteps 
of  their  distinguished  predecessors,  desire  to  still  further  elevate 
the  profession  of  pharmacy.  I  bespeak  for  them  the  hearty  and  en- 
thusiastic support,  not  only  of  the  alumni  and  friends  of  this  institu- 
tion, but  all  members  of  the  medical  and  pharmaceutical  professions 
of  Philadelphia,  Pennsylvania  and  the  United  States. 
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Among  the  earliest  of  the  State  associations  to  formulate  and 
adopt  a  code  of  ethics  was  the  Pennsylvania  Pharmaceutical  Asso- 
ciation, which  in  1881  adopted  the  following: 

"PEXXSYLVAXIA  PHAR.MACEUTICAL  ASSOCIATIOX, 
CODE  OF  ETHICS. 
"Preamble.  The  members  of  the  I'ennsylvania  Pharmaceutical 
Association,  considering  it  necessary  that  some  mutual  understand- 
ing should  exist  in  regard  to  the  moral  principles  guiding  them  in 
their  profession,  hereby  agree  upon  the  following  code  of  ethics: 

*Presented  before  Section  on  Education  and  Legislation,  A.  Ph.  A.,  New 
Orleans  meeting,  192 1. 

tReprinted  from  the  Jouyual  of  the  American  Pharmaceutical  Associa- 
tion, Vol.  X,  Xos.  II  and  12.     November  and  December,  1921. 

*  Dean  of  the  Philadelphia  College  of  Pharmacy  and  Science. 
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"i.  We  accept  tlie  UniU'd  States  riiannacijpoeia  as  our  stand- 
ard and  guide  for  all  official  preparations,  and  recognize  a  variance 
from  its  rules  only  in  exceptional  cases,  where  sufficient  authority 
has  proven  some  other  process  more  reliahle  to  attain  the  same  end. 

"This  section  is  not  intended  to  interfere  with  the  dispensing- 
of  prescriptions  or  medicines  ordered  in  accordance  with  foreign 
Pharmacopoeias. 

"2.  Although  not  a  legitimate  part  of  our  business,  custom  and 
the  necessity  of  the  times  warrant  us  in  keeping  the  proprietary 
medicines  of  the  day;  yet.  out  of  regard  to  the  medical  profession, 
and  for  the  protection  of  the  public,  we  earnestly  recommend  all 
pharmacists,  when  called  upon  for  an  opinion  of  their  merits,  to 
discourage  their  use,  and  neither  to  advertise  nor  permit  theii  names 
to  be  used  in  advertising  such  medicines. 

"3.  Recognizing  the  value  of  alcohol  as  a  therapeutic  agent, 
and  the  propriety  of  its  being  dispensed  as  such  by  pharmacists, 
yet  deploring  the  wide-spread  evil  resulting  from  its  indiscriminate 
use  in  its  hundreds  insidious  forms,  we  condemn  any  attempt  to 
make  it  a  prominent  feature  of  our  business  as  unprofessional ;  and 
we  denounce  the  loose  practice  of  allowing  it  to  be  used  on  the 
premises,  in  any  shape,  as  a  beverage,  as  degrading,  and  we  urge 
upon  pharmacists  the  duty  of  exercising,  at  all  times,  a  conscientious 
care  in  dispensing  a  drug  liable  to  such  dangerous  abuse. 

"4.  W'e  discountenance  all  secret  formulas  between  physicians 
and  pharmacists,  and  consider  it  our  duty  to  communicate  such  to 
each  other  when  requested. 

"5.  W'e  distinctly  repudiate  the  practice  of  allowing  physicians 
a  percentage  on  their  prescriptions  as  derogatory  to  both  professions. 

"6.  W'e  will  endeavor,  as  far  as  it  lies  in  our  power,  to  refrain 
from  compromising  the  professional  reputation  of  physicians,  and 
we  expect  the  same  comity  from  them. 

"7.  Since  the  professional  training  of  the  pharmacist  does  not 
include  those  branches  which  enable  the  physician  to  diagnose  and 
treat  disease,  we  should,  in  all  practicable  cases,  decline  to  give 
medical  advice,  and  refer  the  applicant  to  a  regular  physician. 

"8.  The  growing  demands  of  the  age  require  that  those  who 
follow  the  profession  of  pharmacy  should  be  educated  to  a  higher 
standard.  Therefore,  we  consider  it  our  duty,  individually  and 
collectively,   to   encourage   the   advancement   of   knowledge    in   our 
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profession  generally,  and  particularly  by  stimulating  our  assistants 
to  attend  the  lectures  of  a  college  of  pharmacy,  and  by  aiding  and 
assisting  them  to  do  so. 

"9.  Considering  it  expedient  that  some  rule  should  be  adopted 
to  enforce  the  provisions  of  our  code,  we  hereby  agree,  if  any  just 
cause  of  complaint  of  its  violation  be  found  against  a  member  of 
this  Association,  to  bring  the  case  before  a  special,  or  the  next 
general  meeting  of  the  Association,  when  the  accused,  after  being* 
heard  in  his  own  defense,  may  be  expelled  by  a  vote  of  two-thirds 
of  all  the  members  present." 

This  code  is  more  nearly  applicable  to  present-day  conditions 
than  any  which  have  been  thus  far  quoted.  Section  3  is  particu- 
larly interesting  as  showing  the  attitude  of  our  professional  brethren 
of  nearly  half  a  century  ago  upon  the  alcohol  question. 

In  1877  a  committee  of  three  physicians  and  three  pharma- 
cists of  the  City  of  Antwerp  drew  up  interprofessional  rules,  which 
give  us  a  starting  point  for  medico-pharmaceutical  ethics : 

"rules  of  the  ANTWERP  MEDICAL  AND  PHARMACEUTICAL 
PROFESSIONS. 

"i.  Each  member  of  the  two  branches  of  the  medical  corps 
should  abstain  from  interfering  with  the  prerogatives  of  the  other; 
the  physician  should  not  furnish  any  medicine  to  his  patients,  and 
the  pharmacist  should  avoid  giving  medical  advice;  the  pharma- 
cist may,  within  the  limits  of  the  law,  furnish  medicines  which  may 
be  asked  for,  such  as  a  cough  mixture,  a  sedative  draught,  a 
purgative,  copaiba  capsules,  etc.,  without,  however,  advising  that 
such  or  another  preparation  was  more  suitable. 

"2.  The  physician  and  pharmacist  should  conduct  themselves 
toward  each  other  with  the  sentiments  of  kindness  and  confratern- 
ity, which  unite  the  members  of  a  family,  and  should  avoid,  in  the 
presence  of  the  client,  every  kind  of  reflection  and  unfair  remarks; 
a  conciliatory  council  should  be  appointed  for  smoothing  such  dis- 
putes as  may  arise  on  the  subject  of  medical  practice. 

.  "3.  Finally,  physicians  should,  as  rarely  as  possible,  prescribe 
secret  remedies  and  pharmaceutical  specialties;  on  the  other  hand, 
pharmacists  should  abstain   from  advertising  them.'' 

Our  own  fellow  member,  the  late  Henry  P.  Hynson.  formu- 
lated a  code  of  ethics  for  tlie  Maryland   PlKirmaceutical  Association 
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which  was  a  distinct  advance  over  the  former  codes  in  tliat  it 
takes  into  account  the  complex  relationships  and  interdependencies 
of  modem  pharmacy. 

"HVXSON's   code   (jF   liTlIICS. 

"For  the  guidance  of  memhers  of  this  Association  and  all 
pharmacists  of  the  State  who  may  wish  to  follow  the  higher 
practice  of  their  profession: 

"Respecting  the  Pharmacist  Himself. 

"i.  He  should,  by  study,  experimentation,  investigation  and 
practice,  thoroughly  qualify  himself  to  fully  meet  and  competently 
transact  the  daily  requirements  of  his  vocation. 

"2.  He  should  possess  a  good  moral  character,  and  should 
not  be  addicted  to  the  improper  use  of  narcotic  drugs  nor  the  ex- 
cessive use  of  alcoholic  stimulants. 

"3.  He  should  constantly  endeavor  to  enlarge  his  store  of 
knowledge;  he  should,  as  far  as  possible,  read  current  pharmaceu- 
tical literature;  he  should  encourage  all  such  pharmaceutical  organ- 
izations as  seem  to  be  helpful  to  the  profession,  and  so  deport 
himself  as  not  to  detract  from  the  dignity  and  honor  of  the  calling 
which  this  Association,  especially,  is  trying  to  elevate. 

"4.  He  should  accept  the  standards  and  requirements  of  the 
U.  S.  Pharmacopreia  and  the  National  Formular\'  for  the  articles 
of  Materia  Medica  and  the  preparations  recognized  by  these  pub- 
lications and.  as  far  as  possible,  should  promote  the  use  of  these 
and  discourage  the  use  of  proprietaries  and  nostrums. 

"Respecting  the  Pharmacist's  Relations  zi'ith  Those  from  JJ'hom 
He  Makes  Purchases. 

"i.  He  should  deal  fairly  with  these;  all  goods  received  in 
error  or  excess  and  all  undercharges,  should  be  as  promptly  reported 
as  are  shortages  and  overchanges.  Containers  not  charged  for  or 
not  included  in  the  charge  for  contents  should  be  carefully  returned, 
or,  if  used,  should  be  credited  to  the  party  to  whom  they  belong. 

"2.  He  should  earnestly  strive  to  follow  all  trade  regulations 
and  rules,  promptly  meet  obligations,  closely  follow  all  contracts 
and  agreements  and  should  not  encourage  or  sanction  anv  division 
of  quantity  purchases  not  contemplated  in  the  terms  of  sale. 
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"Respecting  the  Pharmacist's  Relations  icitli  His  Fclloi^'  Pharmacist. 

"i.  In  this  relationship  he  should,  especially,  'do  as  he  would 
be  done  by.'  He  should  not  make  any  comment  or  use  of  any 
form  of  advertisement  that  will  reflect  upon  the  members  of  the 
profession,  generally  or  specifically.  Xor  should  he  do  that  which 
will  in  any  way  discredit  the  standing  of  other  pharmacists  in  the 
minds  of  either  physicians  or  laymen. 

"2.  He  should  not  obtain,  surreptitiously,  or  use  the  private 
formulas  of  another,  nor  should  he  imitate  or  use  another's  prepara- 
tion, labels  or  special  form  of  advertising. 

"3.  He  should  not  fill  orders  or  prescriptions  which  come  to 
him  by  mistake.  Prescription  containers  with  copies  and  labels 
of  another  pharmacist  upon  them  may  be  filled  by  him  upon  request, 
but  he  must  invariably  replace  the  labels  with  his  own,  thereby 
assuming  proper  responsibility. 

"4.  He  should  never  request  the  copy  of  a  prescription  from 
another  pharmacist ;  the  owner  of  the  prescription  alone  being  en- 
titled to  a  copy,  is  the  proper  person  to  ask  for  it. 

"5.  He  may  borrow  merchandise  from  another  pharmacist, 
provided  the  practice  is  reciprocal  and  equally  agreeable  to  both 
parties ;  but  the  better  form  is  to  pay  a  sum  for  the  desired  article 
equal  to  the  cost  and  half  the  profit  to  be  obtained. 

"Respecting  the  Pharmacist's  Relations  zcitJi  Physicians. 

"i.  He  should  positively  refuse  to  prescribe  for  customers  ex- 
cept in  cases  of  urgent  emergency. 

"2.  He  should  not,  mider  any  circumstances,  substitute  one 
article  for  another,  or  one  make  of  an  article  for  another,  in  a 
physician's  prescription,  without  the  physician's  consent. 

"3.  He  should  refuse  to  refill  prescriptions  or  give  copies  of 
them  when  so  instructed  by  the  physician. 

"4.  He  should  not  place  copies  of  prescriptions  upon  containers 
unless  ordered  to  do  so  by  the  prescriber,  even  though  the  patient 
should  request  it.  Xor  should  he  use  any  word  or  label  like  'For 
external  use,'  'Poison,'  'Caution,'  etc.,  without  due  regard  for  the 
wishes  of  the  prescriber,  provided  the  safety  of  the  patient  and 
family  is  not  jeopardized. 

"5.  Whenever  there  is  a  doubt  as  to  the  correctness  of  the 
physician's  prescription  or  directions,   he  should   invariably  confer 
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witli  the  physician  in  order  to  avoid  jjossihle  mistakes  or  nnpleasant- 
ness ;  changes  in  prescriptions  shonld  not  he  made  \vith<int  sncli 
conference. 

"6.  He  should  never  discuss  physicians'  prescriptions  with 
customers,  nor  disclose  to  them  their  composition. 

"Respecting   the   Plianiiacist's   Relations   7eitli    his   Patrons. 

"i.  He  should  seek  to  enlist  and  merit  the  confidence  of  his 
customers,  which,  when  won,  should  l)e  jealously  guarded  and  never 
abused  by  extortion  or  misrepresentation. 

'"2.  He  should  supply  products  of  standard  quality  only  to 
patrons,  excepting  when  something  inferior  is  specified  and  paid  for 
by  them, 

"3.  He  should  charge  no  more  than  fair,  etjuitable  prices  for 
merchandise,  and  prescriptions;  the  time  required  for  the  proper 
preparation  of  prescriptions  should  be  duly  considered  and  paid  for. 

"4.  He  should  hold  the  safety  and  health  of  his  patrons  to  be 
of  first  consideration ;  he  should  make  no  attempt  to  treat  diseases 
nor  strive  to  sell  nostrums  or  specifics  simply  for  the  sake  of  profit. 

"5.  He  should  consider  the  reckless  or  continued  sale  of  drugs 
to  habitues,  the  illicit  sale  of  abortive  medicines  or  poisons,  to  be 
practices  unbecoming  a  gentleman,  a  pharmacist  or  a  member  of 
this  Association." 

In  this  code  we  see  the  constructive  thought  of  a  high  minded 
pharmacist,  who  evolved  something  which  is  essentially  different 
in  both  form  and  scope  from  those  which  have  been  previously 
quoted.  His  model  seems  to  have  been  The  Principle  of  Medical 
Ethics  of  the  American  ^Medical  Association,  the  present  form  of 
which  was  adopted  in  19 12,  and  which,  like  the  foregoing  is  divided 
into  chapters  and  sections. 

At  this  time  it  might  be  api)ropriate  to  quote  from  the  Code 
of  Ethics  of  the  American  .Medical  .Association  in  so  far  as  it 
pertains  to  i)harmacy. 

"Chapter  III.     Section  4. 
"Pharmacists. 

"By  legitimate  patronage  physicians  should  recognize  and  pro- 
mote the  profession  of  ])harmacy ;  but  any   i)hannacist,   unless  he 
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be  qualified  as  a  physician,  who  assumes  to  prescribe  for  the  sick, 
should  be  denied  such  countenance  and  support. 

"^loreover,  whenever  a  druggist  or  pharmacist  dispenses 
deteriorated  or  adulterated  drugs,  or  substitutes  one  remedy  for 
another  designated  in  a  prescription,  he  thereby  forfeits  all  claim 
to  the  favorable  consideration  of  the  public  and  physicians." 

This  is  sound  and  correct  as  far  as  it  goes,  but  it  leaves 
something  to  be  desired  as  to  completeness. 

Mr.  P.  A.  ]\Iandabach,  the  late  head  of  the  National  Associa- 
tion of  Drug  Clerks,  suggested  a  code  of  ethics  four  or  five  years 
ago,    which  is   well   worth   repeating   here: 

"Mandabach's  Code. 

"The ,    recognizing    that    mutual    understanding    must 

exist  regarding  the  ethical  and  moral  principles  guiding  its  members 
in  their  personal,  professional,  and  commercial  activities,  hereby 
adopts  the  following  code  of  ethics : 

"Section  i.  IMembers  of  this  Association  shall  regard  them- 
selves as  being  engaged  in  a  business  in  which  there  is  a  well-de- 
fined legal  and  moral  duty  and  obligation  toward  public  health  and 
life,  and  shall  apply  all  honorable  means  in  upholding  the  dignity 
and  honor  of  the  business  and  profession. 

"Section  2.  The  United  States  Pharmacopoeia  shall  be  accepted 
as  the  standard  and  guide  for  all  official  preparations,  and  a  variance 
from  its  rules  be  recognized  only  in  exceptional  cases  where  suffi- 
cient authority  has  proved  some  other  process  more  reliable  in  at- 
taining the  f.ame  end.  Nothing  herein,  however,  shall  interfere 
with  the  filling  of  prescriptions  or  the  selling  of  medicines  ordered 
in  accordance  with  foreign  pharmacopceias,  officiallv  recognized 
textbooks,  and  formularies. 

"Section  5.  The  value  of  alcohol  as  a  therapeutic  agent,  and 
the  legal  dispensing  thereof  as  such  an  agent  only,  is  recognized. 
The  sale  of  alcohol  as  a  beverage  and  of  unlawful  abortives  or 
habit-forming  drugs  shall  be  considered  sufficient  grounds  for  ex- 
pulsion of  the  offender  from  membership  in  the  association.  The 
secretary  of  the  association  shall  then  so  report  this  action  to  the 
secretary  of  the  State  Board  of  Pharmacy  recommending  the  revoca- 
tion of  the  certificate  of  registration,  as  provided  for  by  the  State 
Pharmacv  Law. 
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"Section  4.  Members  shall  not  be  a  party  to  the  practice  of  the 
commission  system  or  secret  formuKx  between  physicians  and 
pharmacists. 

"Section  j.  Members  of  this  association  shall  not  falsely  or 
maliciously,  directly  or  indirectly,  injure  the  personal  or  business 
reputation  of  a  fellow  member.  ^Members  shall  at  all  times  up- 
hold the  professional  reputation  of  physicians,  in  return  expectint^ 
the  same  consideration  from  the  medical  profession. 

"Section  6.  In  view  of  the  fact  that  the  professional  training 
of  the  pharmacist  does  not  qualify  him  intelligently  to  diagnose 
and  treat  diseases,  members  shall  decline  to  give  medical  advice, 
and  refer  the  general  public  seeking  such  advice  to  a  regular 
practicing  physician. 

"Section  7.  Recognizing  the  dignity  of  the  profession  and  be- 
lieving that  those  who  wish  to  follow  commercial  and  professional 
pharmacy  successfully  must  be  educated  to  a  higher  degree,  the 
association  declares  itself  in  favor  of  prerequisite  laws  tending  to 
higher  standards  of  pharmaceutical  education,  and  calls  upon  all 
members  to  assist  apprentices  and  assistants  in  securing  adequate 
collegiate  pharmaceutical  education. 

"Section  S.  ^vlembers  shall  be  governed  in  the  sale  and  mer- 
chandising to  the  general  pubHc  of  all  patent  and  proprietary 
remedies  and  medicines  by  all  State  and  national  law  s  relating  thereto. 

"Section  p.  jMembers  shall  expose  without  fear  or  favor,  all 
corrupt  work,  methods,  and  practices  found  to  exist  in  the  busi- 
ness. They  shall  bring  to  the  attention  of  the  proper  authorities 
all  known  violations  of  State  and  federal  laws  as  applied  to 
pharmacy,  public  life  and  health. 

"Section  10.  In  order  that  the  provisions  of  this  code  be  en- 
forced, each  member  shall  rejx^rt  to  the  executive  board  of  this 
association  all  infractions  of  this  code  by  any  member.  If  the 
charges  be  sustained,  after  a  fair  and  impartial  trial,  the  accused 
being  heard  in  his  defense,  the  secretary  shall  by  order  of  the 
executive  board,  expel  such  person  from  membership.'' 

The  National  Association  of  Retail  Druggists  have  no  Code  of 
Ethics  as  such,  but  the  Preamble  and  objects  as  stated  in  their  con- 
stitution are  practically  equivalent  as  will  be  seen  from  the  following: 
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"Whereas,  the  best  interests  of  the  people  require  a  high 
degree  of  scientific  training  and  professional  standing  on  the 
part  of   retail   druggists,   and 

"Whereas,  it  is  the  duty  of  our  profession  to  champion 
all  measures  which  conserve  the  health  of  the  individual  and 
the  community,  and 

"Whereas,  the  professional  and  commercial  interests  of 
druggists  require  for  their  protection  united  action,  we  do 
form  a  national  organization  of  retail  druggists.  To  efifect  the 
purpose  of  the  organization  the  following  Constitution  and 
By-Laws  are  adopted : 

"Article  I — Name. 

"The  name  of  this  organization  shall  be  'The  National 
Association  of  Retail  Druggists.' 

"Article  II — Objects. 

"The  objects  of  the  Association  shall  be: 

"i.  To  insist  upon  such  training  for  our  professional  work 
as  is  commensurate  with  the  demands  made  upon  us  and  is 
called  for  by  the  close  relation  of  our  profession  to  the  health 
and  welfare  of  the  community. 

"2.  To  devise  ways  and  means  for  maintaining  a  high 
standard  of  professional  work. 

"3.  To  promote  by  every  means  in  our  power  all  measures 
and  all  legislation  honestly  intended  to  prevent  the  adulteration 
of  foodstuffs  and  substances  used  in  the  preparation  of 
medicines." 

The  remainder  concerns  the  commercial  phases  of  the  organ- 
ization. 

The  most  recent  contribution  to  the  subject  which  I  have  seen 
and  the  last  which  I  shall  quote,  comes  to  us  from  far  across  the 
seven  seas.  It  is  take  from  the  Journal  of  the  American  Medical 
Association,  September  22,  1917,  with  the  accompanying  favorable 
introduction : 

" Medicopharmaceutic  Ethics. 
"At  a  conference  held  in  Melbourne  between  representatives 
of  the  \'ictoria  Branch  of  the  British  Medical  Association  and 
representatives  of  the  Pharmaceutical  Society  of  Australasia,  the 
Pharmacy  Board  and  Pharmaceutical  Defence  Ltd.,  the  following 
rules  of  practice,  among  others,  were  adopted.  The  rules  are  so 
common-sense  that  they  are  worthy  of  consideration  in  this  country. 


Am    Jour    IMiann.  )  PhamUlCCItl icul  ElllicS  26\ 

April,  1922.         }  '-' 

"i.  Prescriptions — Doubtful  Interpretations. — In  cases  where 
there  is  some  douht  regarding  the  interpretation  of  any  prescrip- 
tion, it  shall  be  the  duty  of  the  pharmacist  dispensing  the  same  to 
communicate  with  the  prescriber  if  possible.  It  is  preferable  that 
such  communication  should  be  in  writing.  In  cases  where  it  is 
necessary  to  telephone  to  the  prescriber,  care  should  be  taken  to 
see  that  the  conversation  is  as  private  as  possible. 

"2.  Correction  by  Prescriber. — The  prescriber  in  such  a  case 
-Avill  recognize  that  the  pharmacist  is  simply  performing  what  is  an 
important  part  of  his  professional  duty,  and  will  at  once  co-operate 
with  him  in  the  interest  of  his  patient.  He  will  correct  or  confirm 
the  prescription.  If  a  correction  is  necessary,  he  may  request  the 
pharmacist  to  retain  the  prescription,  and  will  forward  to  him  the 
corrected  one.  As  far  as  possible,  verbal  corrections  should  be 
confirmed  in  writing. 

"3.  The  Attitude  of  Prescriber  and  Dispenser  should  be  one  of 
mutual  respect  and  co-operation. 

"4.  Unusual  Characteristics. — In  cases  where  a  prescription 
contains  (a)  an  incompatibility,  (b)  an  unusually  large  dose,  (c)  a 
dangerous  dose,  or  possess  some  other  characteristic  of  an  un- 
usual nature,  the  prescriber  shall  indicate  that  such  peculiarity  is 
intended,  and  is  not  inadvertent,  by  underlining  that  particular  part 
of  the  prescription,  and  initialing  the  same  in  the  margin. 

"5.  Where  Prescriber  Cannot  be  Consulted. — Where  a  pharma- 
cist is  doubtful  of  the  interpretation  of  a  prescription,  and  it  is 
not  possible  to  consult  the  prescriber,  he  shall,  after  careful  con- 
sideration, modify  the  prescription  in  accordance  with  what  he  be- 
lieves to  be  the  intention  of  the  prescriber.  He  should,  if  possible, 
subsequently  communicate  with  the  prescriber  by  letter,  and  inform 
him  of  what  he  has  done.  Care  should  be  taken  to  see  that  such 
discretion,  when  exercised,  does  not  interfere  with  the  therapeutic 
value  of  the  medicine. 

"6.  Modifications  to  Be  Noted. — Where  a  pharmacist  finds  it 
necessary  to  modify  a  prescription,  under  paragraph  5,  he  should 
make  a  marginal  note  on  the  prescription  indicating  the  course 
he  has  adopted  in  dispensing  the  prescription.  The  marginal  note 
should  be  as  brief  as  possible. 
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"7.  Prescribing  by  Telephone. — When  prescriptions  are  dictated 
by  telephone,  the  following  rule  sliould.be  obsei-ved:  The  prescriber 
should  first  write  out  the  prescription,  and  then  read  it  through  the 
telephone  to  the  dispenser.  He  should  request  the  dispenser  to  read 
to  him  the  prescription  as  taken  down,  and  should,  as  soon  as 
possible,  forward  the  original  prescription  to  the  pharmacist  either 
by  post  or  by  the  patient. 

"8.  Crificisni  Deprecated. — It  is  undesirable  that  a  prescriber 
should  adversely  criticize  a  pharmacist  unless  he  is  guilty  of  some 
ofifense  in  his  calling.  The  pharmacist  on  his  part  should  refrain 
from  discussing  with  the  patient  the  prescriber  or  the  merits  of 
his  prescription.  j\Iatters  relating  to  professional  fees  or  prices 
charged  for  medicines  should  not  be  discussed  with  patients. 

"9.  Unsigned  Prescriptions. — When  a  prescription  is  received 
with  the  'usual  signature,'  the  pharmacist  should  ascertain  from 
the  patient  the  name  of  the  prescriber,  and,  if  possible,  submit  the 
prescription  for  his  signature  before  dispensing  it  so  as  to  relieve 
the  prescriber  as  well  as  himself  from  the  risk  of  penalty.  The 
use  of  a  rubber  stamp  in  lieu  of  the  prescriber's  written  signature 
should  be  avoided. 

"10.  Repetition  of  Prescriptions. — When  it  is  desired  that  a 
prescription  should  not  be  repeated,  the  prescriber  should  write  on 
the  prescription,  'Not  to  Be  Repeated,'  or  'To  Be  Repeated  Twice 
Only,'  or  any  specific  number  of  times.  In  cases  where  such 
directions  are  given,  the  pharmacist  who  dispenses  the  prescription 
should  indorse  the  prescription  as  follows:  Supplied  (here  insert 
date  and  pharmacist's  signature). 

"11.  Spoonfiills — to  Be  Abandoned. — ^^'ith  the  object  of  se- 
curing greater  accuracy  in  dosage,  the  use  of  the  words  'teaspoon, 
dessertspoon,  and  tablespoon'  in  the  directions  on  a  prescription 
should  be  discouraged.  Prescribers  should  write  the  dosage  in  drams 
or  ounces,  and  patients  should  be  advised  to  measure  the  doses 
in  a  measure-glass." 

An  interesting  contribution  to  the  subject  was  made  in  19 10 
when  the  Delegates  from  the  Medical  Society  of  New  Jersey  to 
the  U.  S.  Pharmacopoeia  Convention,  presented  to  that  body  for 
consideration  the  following: 
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"Ethical  Rules  for  the  Guidance  of  Physicians  and  Pharniacists  in 
Their  Relations  with  Each  Other  and  i>.'ith  the  Public. 

"Propositions. — i.  Ethical  principles  or  standards  of  right  con- 
duct exist  irrespective  of  their  formulation  or  codification. 

"2.  Ethical  rules  are  calculated  to  elevate  standards  of  moral 
conduct  and  foster  a  spirit  of  harmony  between  professional  men. 

"3.  A  code  of  ethics  is  designed  not  only  for  the  restraint  of 
those  who  are  actuated  by  unworthy  motives,  but  for  the  guidance 
of  those,  also,  who  seek  to  be  governed  in  their  actions  by  high 
and  true  principles. 

"The  Duties  of  the  Physician  to  the  Pharmacist. —  i.  The 
physician  has  no  moral  right  to  discriminate  in  favor  of  one 
pharmacist  to  the  detriment  of  another,  except  for  dishonesty,  in- 
competency or  unscientific  methods  of  work. 

"2.  The  physician  is  never  justified  in  receiving  from  a  pharma- 
cist gratuities  in  return  for  patronage ;  in  depositing  secret  formulas 
w^ith  an  individual  pharmacist,  or  by  word  or  deed  to  jeopardize 
his  professional  reputation. 

"3.  The  physician  may  sometimes  find  it  an  advantage  to  the 
patient  to  dispense  medicine.  Yet,  in  the  main  it  must  be  regarded 
as  a  subterfuge  and  a  hindrance  to  all  interests  involved.  The  physi- 
cian should,  if  practicable,  avail  himself  of  the  superior  technical 
skill  of  a  trained  pharmacist  in  the  preparation  and  dispensing  of 
medicines. 

"4.  The  pharmacist  who  recommends  drugs  or  medicines  for 
specific  remedial  purposes  either  directly  or  through  the  avenues 
of  advertisement  thereby  exceeds  the  limits  of  his  profession  and 
commits  an  act  unworthy  of  his  calling. 

"5.  The  pharmacist  who  consents  to  diagnose  disease  or  pre- 
scribe for  patients  except  where  emergencies  arise,  without  a  proper 
medical  training,  assumes  responsibilities  for  which  he  is  not  quali- 
fied and  justly  incurs  the  disapproval  of  physicians. 

"6.  The  pharmacist  transgresses  his  true  province  when  for 
commercial  purposes  he  issues  to  physicians  printed  matter  setting 
forth  the  therapeutic  indications  for  the  use  of  drugs  or  medicinal 
preparations.  The  constituents  of  a  drug  or  compound  together 
with  its  chemical  and  physical  properties  should  be  a  sufficient  guar- 
antee of  its  utiiitv. 
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"The  Duties  of  the  Physician  and  the  Pharmacist  to  the  Piih- 
llc, — 7.  The  combined  efforts  of  the  physician  and  the  pharmacist 
are  required  to  protect  the  public  from  the  nostrum  maker,  the 
pseudo-scientific  pharmacist,  the  sectarian  physician  and  drug  ven- 
dor, and  the  two  should  be  in  continual  alliance  to  demand  the  ex- 
termination of  these  commercial  and  mercenary  institutions. 

"8.  The  physician  and  the  pharmacist  should,  as  far  as  pos- 
sible, limit  the  multiplication  of  manufactured  proprietary  com- 
pounds. It  must  be  regarded  as  reprehensible  to  encourage  the 
use  of  these  remedies  to  the  exclusion  of  those  which  are  official 
in  the  pharmacopceias.  It  is  also  their  plain  duty  to  discourage 
the  use  and  sale  of  all  medicines  which  lead  to  baneful  drug  habits. 

"9.  The  best  interests  of  the  patient  are  undoubtedly  conserved 
by  the  custom  of  physicians  to  practice  rational  therapeutics  to  the 
exclusion  of  those  methods  which  tend  to  the  use  of  many  remedies 
or  those  of  unknown  composition;  and  the  supreme  effort  of  the 
dispensing  pharmacist  should  be  to  complete  the  circle  of  therapeu- 
tics by  supplying  the  demands  of  experimental  and  chemical  teach- 
ing with  eligible  and  trustworthy  preparations." 

This  brings  some  features  of  present  day  practice  of  both 
pharmacy  and  medicine  into  merited  prominence. 

In  the  illustrations  that  have  been  given,  covering  all  periods 
and  the  practice  of  many  countries,  we  certainly  should  have  suffi- 
cient data  for  the  drafting  of  a  modern  code  of  ethics  applicable 
to  "present  day  pharmacy  in  its  broadest  and  most  complex  sense 
IMany  other  examples  might  be  quoted  from  state  pharmaceutical  as- 
sociations, etc.,  but  in  none  of  them  is  there  anything  essentially 
new  and  they  are  all  founded  upon  one  or  more  of  the  foregoing 
examples. 

Simplification  and  conciseness  is  a  desirable  quality  for  which  to 
strive,  but  beyond  a  certain  point  we  lose  more  than  we  gain  when 
we  attempt  to  condense  the  material  at  hand.  W'e  must  not  forget 
the  well  known  example  of  Dr.  Oliver  Wendell  Holmes,  to  illustrate 
the  complexity  of  a  dialogue  between  John  and  Henry,  in  which 
he  convinces  his  readers  that  there  are  six  persons  taking  part  in 
such  a  conversation,  z'ic,  first,  John  as  Henry  knows  him ;  second. 
John  as  lie  knows  himself;  third,  John  as  his  Maker  knows  him; 
fourth,  Henry  as  John  knows  him;  fifth.  Henry  as  he  knows  him- 
self ;  sixth,  Henry  as  his  Maker  knows  him. 
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The  fundamental  data  can  be  sinii)lihcd  no  further  than: 

1.  The  relation  of  the   pharmacist  to  the  public. 

2.  The  relation  of  the  pharmacist  to  the  physician. 

3.  The  relation  of  the  pharmacist  to  his  fellow  pharmacist. 

In  analyzing  the  codes  studied,  from  this  vicwijoint,  we  fuid 
that  some  are  top  heavy  in  one  direction  and  entirely  lacking  in 
another.  It  is  doul)tful  if  any  can  be  formulated  which  would  not 
need  revision  at  the  end  of  a  decade. 

It  should  be  the  aim  of  every  pharmaceutical  organization  to 
adopt  and  use  as  a  working  guide  a  code  of  ethics  founded  upon 
sound  fundamental  principles.  This  should  be  freely  circulated  and 
kept  before  the  membership  by  having  it  printed  on  each  application 
for  membership  or  upon  a  separate  sheet  to  be  used  in  connection 
therewith  and  it  should  also  be  printed  in  each  copy  of  the  Pro- 
ceedings along  with  the  constitution  and  by-laws.  There  are  many 
associations,  I  know,  including  our  own,  where  the  majority  of  the 
members  not  only  have  never  seen  the  code  of  ethics,  but  would 
not  be  able  to  find  it  unless  they  happened  to  own  a  complete  set 
of  the  Proceedings  of  the  organization,  and  even  then  only  after 
some  difficulty. 

A  great  part  of  the  advance  which  medicine  has  made  in  the 
past  century  has  been  undoubtedly  due  to  the  development  of  a 
professional  class  consciousness  through  the  medium  of  medical 
ethics,  a  subject  which  is  instilled  into  every  member  of  the  pro- 
fession from  the  time  when  he  first  becomes  a  student,  and  which 
he  meets  at  every  turn  during  his  active  years  of  practice. 

We  have  much  to  gain,  therefore,  in  prosecuting  diligently  the 
eftort  to  make  pharmaceutical  ethics  mean  something  vital  to  the 
every  day  welfare  and  the  ultimate  advantage  of  every  member  of 
the  pharmaceutical  profession.  With  this  object  in  view  I  hereby 
suggest  the  following  as  a  basis  for  discussion,  in  the  hope  that  it 
wall  result  in  the  prompt  adoption  of  a  code  of  pharmaceutical 
ethics  that  will  meet  the  re(|uirements  of  present  day  conditions, 
for  our  association  and  any  others  which  care  to  take  advantage  of 
it  and  adapt  it  to  their  particular  needs. 
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PRINCIPLES  OF  PHARMACEUTICAL  ETHICS. 

CHAPTER    I. 

The  Duties  of  the  Pharmacist  in  Connection  ivith  his  Services  to 

the  Public. 

Pharmacy  has  for  its  primary  ohject  the  service  which  it  can 
render  to  the  pubHc  in  safeguarding  the  handhng,  sale,  compound- 
ing and  dispensing  of  medicinal  substances. 

The  Practice  of  Pharmacy  demands  knowledge,  skill  and  in- 
tegrity on  the  part  of '  those  engaged  in  it.  Pharmacists  are  re- 
quired to  pass  certain  educational  tests  in  order  to  qualify  for 
registration  under  the  laws  of  most  of  our  states.  These  various) 
states  restrict  the  practice  of  Pharmacy  to  those  qualifying  accord- 
ing to  the  regulatory  requirements  thereby  granting  to  them  a 
special  privilege  which  is  denied  other  citizens. 

In  return  the  States  expect  the  Pharmacist  to  recognize  his 
responsibility  to  the  community  and  to  fulfill  his  professional  obliga- 
tions honorably  and  with  due  regard  for  the  physical  well  being  of 
society. 

The  Pharmacist  should  uphold  the  accepted  standards  of  the 
United  States  Pharmacopoeia  and  the  National  Formulary  for 
articles  which  are  official  in  either  of  these  works  and  should,  as 
far  as  possible,  encourage  the  use  of  these  official  drugs  and  pre- 
parations and  discourage  the  use  of  proprietaries  and  nostrums. 
He  should  use  only  pure  drugs  and  chemicals  of  the  best  quality 
obtainable  for  prescription  filling  and  for  sale  when  the  articles 
are  to  be  used  for  medicinal  purposes. 

He  should  neither  buy,  sell  nor  use  substandard  drugs  except 
for  uses  which  are  not  in  any  way  connected  with  medicinal  pur- 
poses. When  a  substance  is  sold  for  technical  use  the  quality 
furnished  should  be  governed  by  the  grade  required  for  the  stated 
purpose. 

The  Pharmacist  should  be  projierly  remunerated  by  the  public 
for  his  knowledge  and  skill  when  used  in  its  behalf  in  compound- 
ing prescriptions,  and  his  fee  for  such  professional  work  should 
take  into  account  the  time  consumed  as  well  as  the  cost  of  the  in- 
gredients. 

The  Pharmacist  should  not  sell  or  dispense  powerful  drugs  and 
poisons  indiscriminately  to  persons  not  properly  qualified  to  admin- 
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ister  or  use  them,  and  should  use  every  proper  precaution  to  safe- 
guard tlie  pubHc  from  poisons  and  from  all  habit  forminsj  medicines. 

The  Pharmacist,  being  legally  entrusted  with  the  disix^nsing  and 
sale  of  narcotic  drugs  and  alcoholic  liquors,  should  merit  this  resixjn- 
sibility  by  upholding  and  conforming  to  the  laws  and  regulations 
governing  the  distribution  of  these  substances. 

The  Pharmacist  should  seek  to  enlist  and  merit  the  confidence 
of  his  patrons  and  when  this  confidence  is  won  it  should  be  jealously 
guarded  and  never  abused  by  extortion  or  misrepresentation  or  in 
any  other  manner. 

The  Pharmacist  should  consider  the  knowledge  which  he  gains 
of  their  ailments,  and  the  confidences  of  his  patrons  regarding  these 
matters,  as  entrusted  to  his  honor,  and  he  should  never  divulge  such 
facts  unless  compelled  to  do  so  by  law. 

The  Pharmacist  should  hold  the  health  and  safety  of  his  patrons 
to  be  of  first  consideration;  he  should  make  no  attempt  to  prescribe 
or  to  treat  diseases  or  strive  to  sell  nostrums  or  specifics  simply  for 
the  sake  of  profit,  ^^'hen  an  epidemic  prevails,  the  Pharmacist 
should  continue  his  labors  for  the  alleviation  of  suffering  without 
regard  to  risk  of  his  own  health  and  without  consideration  of 
emolument. 

He  should  keep  his  store  clean,  neat  and  sanitary  in  all  its 
departments  and  should  be  well  supplied  with  accurate  measuring 
and  weighing  devices  and  other  suitable  apparatus  for  the  proper 
performance  of  his  professional  duties. 

It  is  considered  inimical  to  public  welfare  for  the  Pharmacist 
to  have  any  clandestine  arrangement  with  any  physician  in  which  fees 
are  divided  or  in  which  secret  prescriptions  are  concerned. 

Pharmacists  should  primarily  be  good  citizens,  should  uphold 
and  defend  the  laws  of  the  State  and  nation.  They  should  inform 
themselves  concerning  the  laws,  particularly  those  relating  to  food 
and  drug  adulteration  and  those  pertaining  to  health  and  sanitation 
and  should  always  be  ready  to  co-operate  with  the  proper  authori- 
ties having  charge  of  the  enforcement  of  the  law^s. 

The  Pharmacist  should  be  willing  to  join  in  any  constructive 
eflFort  to  promote  the  public  welfare  and  he  should  share  his  public 
and  private  conduct  and  deeds  so  as  to  entitle  him  to  the  respect 
and  confidence  of  the  community  in  which  he  practices. 
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CHAPTER    II. 

The  Duties  of  the  Pharmacist  in  His  Relations  to  the  Physician. 

The  Pharmacist  even  when  urgently  requested  so  to  do  siiould 
always  refuse  to  prescribe  or  attempt  diagnoses.  He  should,  vmder 
such  circumstances,  refer  applicants  for  medical  aid  to  a  reputable, 
legally  qualified  physician.  In  cases  of  extreme  emergency  as  in 
accidents  or  sudden  illness  on  the  street  in  which  persons  are 
brought  to  him  pending  the  arrival  of  a  physician  such  prompt 
action  should  be  taken  to  prevent  suffering  as  is  dictated  by  human- 
itarian impulses  and  guided  by  scientific  knowledge  and  common 
sense. 

The  Pharmacist  should  not,  under  any  circumstances,  sub- 
stitute one  article  for  another,  or  one  make  of  an  article  for  another 
in  a  prescription,  without  the  consent  of  the  physician  who  wrote 
it.  No  essential  change  should  be  made  in  a  physician's  prescrip- 
tion except  such  as  is  warranted  by  correct  pharmaceutical  pro- 
cedure, nor  any  that  will  interfere  with  the  obvious  intent  of  the 
prescriber,  as  regards  therapeutic  action. 

He  should  follow  the  Physician's  directions  explicitly  in  the 
manner  of  refilling  prescriptions,  copying  the  formula  upon  the 
label  or  giving  a  copy  of  the  prescription  to  the  patient.  He  should 
not  add  any  extra  directions  or  caution  or  poison  labels  without  due 
regal d  for  the  wishes  of  the  prescriber,  providing  the  safety  of 
the  patient  is  not  jeopardized. 

Whenever  there  is  doubt  as  to  the  interpretation  of  the  physi- 
cian's prescription  or  directions,  he  should  invariably  confer  with 
the  physician  in  order  to  avoid  a  possible  mistake  or  an  unpleasant 
situation. 

He  should  never  discuss  the  therapeutic  effect  of  a  physician's 
prescription  with  a  patron  or  disclose  details  of  composition  which 
the  physician  has  witliheld,  suggesting  to  the  patient  that  such  details 
can  be  properly  discussed  with  the  prescriber  only. 

Where  an  obvious  error  or  omission  in  a  prescription  is  de- 
tected by  the  Pharmacist,  he  should  protect  the  interests  of  his 
I)atron  and  also  the  reputation  of  the  physician  by  conferring  con- 
fidentially upon  the  subject,  using  the  utmost  caution  and  delicacy 
in  handling  such  an  important   matter. 
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cii.\pti:r  III. 

The  Duties  of  Plianiiacists  to  Rack   Other  and  to   the  Profession 

at  Large. 

The  Pharmacist  should  strive  to  perfect  and  enlarge  his  pro- 
fessional knowledge.  He  should  contribute  his  share  toward  the 
scientific  progress  of  his  profession  and  encourage  and  participate 
in  research,  investigation  and  study. 

He  should  associate  himself  with  pharmaceutical  (jrganizations 
whose  aims  are  compatible  with  this  code  of  ethics  and  to  whose 
membership  he  may  be  eligible.  He  should  contribute  his  share  of 
time  and  energy  to  carrying  on  the  work  of  these  organizations 
and  promoting  their  welfare.  He  should  keep  himself  informed 
upon  professional  matters  by  reading  current  pharmaceutical  and 
medical  literature. 

He  should  perform  no  act,  nor  should  he  be  a  party  to  any 
transactions  which  will  bring  discredit  to  his  profession  or  in  any 
way  bring  criticism  upon  it,  nor  should  he  unwarrantedly  criticise 
a  fellow  pharmacist  or  do  anything  to  diminish  the  trust  reposed 
in  the  practitioners  of  pharmacy. 

The  Pharmacist  should  expose  any  corrupt  or  dishonest  conduct 
of  any  member  of  his  profession  which  comes  to  his  certain  knowl- 
edge, through  those  accredited  processes  provided  by  the  civil  laws 
or  the  rules  and  regulations  of  pharmaceutical  organizations,  and 
he  should  aid  in  driving  the  unworthy  out  of  the  calling. 

He  should  not  allow  his  name  to  be  used  in  connection  with 
advertisements  or  correspondence  for  furthering  the  sale  of  nos- 
trums or  accept  agencies  for  such. 

He  should  courteously  aid  a  fellow  pharmacist  who  in  an 
emergency  needs  supplies.  Such  transactions  had  better  be  made 
in  the  form  of  a  sale  rather  than  by  borrowing,  as  is  often  the 
custom. 

He  should  not  aid  any  person  to  evade  legal  requirements  re- 
garding time  and  experience  by  carelessly  or  improperly  endorsing 
or  approving  statements  to  which  he  would  not  be  willing  to  make 
affidavit. 

He  should  not  undersell  a  fellow  pharmacist  for  the  sake  of 
commercial  advantage. 

He  should  not  imitate  the  labels  of  his  competitors  or  take  any 
other  unfair  advantage  of  merited  professional  or  commercial  sue- 
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cess,  ^^1^en  a  bottle  or  package  of  a  medicine  is  brought  to  him  to 
be  refilled,  he  should  remove  all  other  labels  and  place  his  own 
thereon  unless  the  patron  requests  otherwise. 

He  should  not  fill  orders  which  come  to  him  by  mistake,  being 
originally  intended  for  a  competitor. 

He  should  never  request  a  copy  of  a  prescription  from  another 
pharmacist.  It  is  the  patient's  duty  to  attend  to  this  if  he  wishes 
to  make  a  change  in  pharmacists. 

He  should  deal  fairly  with  manufacturers  and  wholesale  drug- 
gists from  whom  he  purchases  his  supplies;  all  goods  received  in 
error  or  excess  and  all  undercharges  should  be  as  promptly  re- 
ported as  are  shortages  and  overcharges. 

He  should  earnestly  strive  to  follow  all  trade  regulations  and 
rules,  promptly  meet  all  obligations  and  closely  adhere  to  all  con- 
tracts and  agreements. 

It  is  a  question  to  be  decided  by  each  association  adopting  a 
code  of  ethics  whether  to  add  a  penalizing  clause,  recommending 
expulsion  for  violation.  It  is  doubtful  whether  such  action  is  ad- 
visable. The  adoption  of  a  code  of  ethics  or  rather  the  complete 
fulfilment  of  all  its  requirements  is  a  matter  which  requires  time 
to  bring  about.  Certain  sections  of  the  Medical  Code  of  Ethics  are 
openly  and  continuously  violated  by  physicians  in  communities 
where  conformity  to  local  custom  causes  deviation.  This,  however, 
does  not  interfere  with  the  fact  that  medical  ethics  as  a  whole  are 
lived  up  to  by  the  great  majority  of  practicing  physicians  and  con- 
stitute a  powerful  factor  in  maintaining  the  high  standing  of  the 
members  of  the  profession  and  the  esteem  in  which  they  are  regarded 
by  the  public. 

When  American  pharmacists  shall  have  subscribed  to  such  a 
code  as  is  outlined  above  it  is  believed  that  the  medical  societies 
will  co-operate  in  the  formulation  of  a  code  of  medico-pharma- 
ceutical ethics  along  the  lines  of  the  draft  quoted  from  the  Austra- 
lian association,  and  both  professions,  as  well  as  the  public,  will  be 
benefited  by  the  develo])ment  of  an  entente  cordialc  which  already 
exists  between  thousands  of  individual  members  of  the  two  pro- 
fessions, but  which  has  never  shown  itself  in  the  actions  of  the 
organized    bodies    representing   medicine   and   pharmacy. 

There  are  those  in  pharmacy  who  misunderstand  what  is  meant 
bv  ethics  and  think  it  is  something  visionarv  and  unattainable  and 
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incomi)atil)le  witli  business  success.  To  such  1  would  refer  llie 
subject  for  more  earnest  and  tborouj^di  study,  and  particularly 
would  1  ask  ibcni  to  read  the  following  (juotaticjii  from  the  ad- 
dress of  a  prominent  medical  man  discussini,'  the  subject  at  one  of 
our  meetings  some  years  ago : 

"1  have  no  reproach  to  cast  upon  trade.  Trade  is  necessary; 
trade  has  built  up  the  country,  and  will  continue  to  build  up  the 
country.  Trade  has  given  to  the  physician  and  the  pharmacist  the 
products  of  distant  lands,  which  the  individual  could  not  get  and 
gather  it  for  himself,  and  trade  and  pharmacy  are  often,  on  the 
part  of  the  individual,  necessarily  associated.  But  I  do  quarrel — 
I  have  an  intense  and  professional  and  unending  quarrel  with  those 
v^^ho  wish  to  say  that  pharmacy  is  only  a  trade,  and  a  still  more 
bitter  quarrel  with  those  who  reply  to  all  questions  of  justice  and 
progress  and  truth  and  honor:  'Oh!  that  is  a  matter  of  ethics  and 
this  is  a  matter  of  business.' 

"Now,  my  father  was  a  man  of  business,  and  I  take  it  as  a 
personal  insult  to  his  memory  when  anybody  says  that  business  and 
ethics  cannot  be  carried  on  hand  in  hand ;  that  there  is  anything 
whatever  in  trade  and  commerce  which  necessarily  imposes  false- 
hood and  lying  and  dishonesty  upon  man.  It  is  not  true,  and  the 
men  who  should  resent  it  most  are  the  men  of  pure  business  them- 
selves. The  profession  of  pharmacy  and  the  business  of  pharmacy 
and  the  trade  of  pharmacy  can  go  along  altogether  upon  the  most 
noble  principles  and  upon  the  strictest  ethics ;  and  unless  there  is 
a  stringent  standard  of  ethics  held  by  all  such  associations  as  this 
and  its  branches,  and  unless  that  standard  is  strictly  enforced  upon 
all  its  members,  upon  the  manufacturing  firms  and  upon  the  in- 
dividual pharmacists  and  upon  the  pharmacists'  clerks,  upon  the 
professors  in  the  colleges  and  the  authors  of  textbooks,  and  the 
students  and  all — I  say,  unless  this  standard  is  held  up  and  its  rules 
enforced,  then  pharmacy  as  a  science  is  doomed  to  disappear,  and 
the  trade  of  furnishing  drugs  will  fall  to  the  level  of  the  patent 
medicine  business,  and  I  know  of  no  lower  one." 

Those  who  have  acted  in  the  spirit  of  ethical  practice  have 
been  the  greatest  contributors  to  pharmaceutical  progress.  That 
spirit  can  be  multiplied  many  fold  if  a  common  ideal  of  professional 
and  trade  procedure  is  adopted. 

The  foregoing  study  has  been  made  in  the  hope  of  starting  a 
discussion  of  the  subject  that  will  lead  to  the  adoption,  liy  our  own 
and  other  associations,  of  some  practical,  comprehensive  code 
which  will  have  the  support  of  pharmacists  everywhere  and  which 
will  be  a  vital  factor  in  the  association  work  of  the  future. 

(Concluded.) 
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MODERN  IDEAS  RESPECTING  ACIDITY  AND  ALKALIN- 

ITY.*t 

By  Norman  Evers  and  J.  Gamble. 

It  is  recorded  that  the  Romans  were  in  the  habit  of  testing 
the  alkalinity  of  their  drinking  water  by  titrating  it  with  drops  of 
red  wine  until  the  coloring  matter  was  no  longer  bleached.  This 
must  be  the  earliest  use  of  an  indicator.  It  is  primitive  in  its  crude- 
ness,  employing  a  substance  of  varying  acidity  for  judging  alkalin- 
ity. Although  modern  standards  are  more  exact  than  the  wine 
standard  used  by  the  Romans,  the  modern  choice  of  indicators  is 
often  no  more  logical  than  the  Romans'  choice  of  the  coloring  mat- 
ter of  red  wine. 

Probably  the  earliest  conception  of  an  acid  presented  to  our 
youthful  minds  was  that  of  a  substance  which  efifervesces  with 
a  carbonate,  though  the  vises  of  litmus  paper  were  doubtless  instilled 
into  us  at  almost  as  early  a  date.  As  you  all  know,  a  carbonate  is 
a  very  inefficient  means  of  detecting  a  weak  degree  of  acidity,  since 
CO2  is  not  evolved  until  the  solution  is  saturated  with  the  gas  and 
not  until  the  solution  has  reached  a  comparatively  high  degree  of 
acidity.  Litmus  remained  for  many  years  practically  the  only  in- 
dicator of  acidity  and  alkalinity  used  by  chemists,  and  litmus  paper 
is  still  employed  to  a  very  large  extent.  It  is,  however,  in  many 
respects  a  bad  indicator  compared  with  the  newer  synthetic  sub- 
stances, as  we  shall  see  later,  Phenolphthalein,  methyl  orange,  and 
other  indicators  of  less  importance  have  been  employed  for  a  num- 
ber of  years,  but  chiefly  in  titrations,  and  hardly  even  as  indicators 
of  reaction  in  the  way  that  litmus  paper  is  employed.  The  uses 
of  the  indicators  now  employed  for  the  determination  of  hydrogen 
ion  concentration  are  an  outcome  of  the  developments  of  the  theory 
of  electrolytic  dissociation  and  of  the  electrometric  methods  of  de- 
termining* hydrogen  ion  concentration.  Chemists  in  early  days 
divided  solutions  crudely  into  acid,  neutral,  and  alkaline,  and  it  was 
not  until  the  ionic  theory  was  developed  that  the  subject  was  given 
continuity. 

*Reacl  before  the  meeting  of  the  Pharmaceutical  Society  of  Great  Britain. 
tReprinted  from  the  Pharmaceutical  Journal  and  Pharmacist. 
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According-  to  the  ionic  theory,  when  hy(h-()chloric  acid  is  dis- 
solved in  water  it  is  present  only  to  a  very  small  extent  in  solutions 
as  molecules  of  IICl,  but  is  dissociated  almost  comi)letely  into  ions 
of  hydrogen  and  chlorine.  The  hydrogen  ions  are,  according  to  mod- 
ern ideas,  atoms  of  hydrogen  which  have  lost  an  electron,  and  so 
become  positively  charged,  while  the  chlorine  ions  have  gained  an 
electron  and  become  negatively  charged.  It  is  unnecessary  for  our 
present  purpose  to  discuss  the  electrical  properties  of  solutions.  It 
is  sufficient  at  the  moment  to  realize  that  these  ions  exist  in  solu- 
tions, and  that  the  acid  properties  of  solutions  of  hydrochloric  acid 
are  entirely  due  to  the  hydrogen  ions  which  they  contain.  We  may  go 
further  than  this  and  state  that  the  acid  properties  of  all  solutions 
whatever  are  due  solely  to  the  hydrogen  ions  which  they  contain. 
Some  acids  are  only  dissociated  into  ions  to  a  very  slight  extent; 
their  acid  properties  are,  therefore,  slight,  and  they  are  known  as 
"weak"  acids.  Hydrochloric  acid  and  other  acids  which  are  al- 
most entirely  dissociated  in  solution  producing  a  high  concentration 
of  hydrogen  ions  are  known  as  "strong"  acids.  The  strength  of 
an  acid,  therefore,  depends  entirely  on  the  number  of  hydrogen  ions 
present  in  a  certain  volume  of  its  solution — that  is,  on  the  hydrogen 
ion  concentration,  not  on  the  amount  of  acid  present.  It  is  impor- 
tant to  realize  that  a  distinction  must  be  made  between  the  acidity  of 
a  liquid  and  the  amount  of  acid  present.  The  former  depends 
upon  the  hydrogen  ion  concentration,  the  latter  is  determined  by 
titration.  Similarly  bases  depend  for  their  properties  on  the  pres- 
ence of  hydroxyl  (OH)  ions,  and  the  strength  of  a  base  depends  on 
the  number  of  hydroxyl  ions  present  in  its  solutions. 

Absolutely  pure  water  is  itself  ionized  to  a  slight  extent  into 
hydrogen  and  hydroxyl  ions;  obviously  the  number  of  hydrogen 
ions  must  in  this  case  be  equal  to  the  number  of  hydroxyl  ions,  there 
is  an  excess  of  neither.  Pure  water,  therefore,  is  neutral  and  has 
neither  acid  nor  alkaline  properties,  or  perhaps  it  is  truer  to  state 
that  its  acid  and  alkaline  properties  are  evenly  balanced. 

Pure  water  contains  about  a  billion  hydrogen  ions  and  a  billion 
hydroxyl  ions  per  litre.  It  is  a  lO  millionth  normal  acid  and  a  lO 
millionth  normal  alkali.  Our  standard  of  neutrality  is  pure  water 
in  which  there  is  neither  an  excess  of  hydrogen  ions  nor  of  hy- 
droxvl  ions.     Solutions  which  contain  an  excess  of  hydrogen  ions 
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over  hydroxyl  ions  are  acid,  and  those  which  contain  an  excess  of 
hydroxy!  ions  over  hydrogen  ions  are  alkaline.  Note  that  it  fol- 
lows from  this  that  all  acid  solutions,  even  the  strongest,  contain 
hydroxyl  ions  as  well  as  hydrogen  ions,  but  the  latter  are  in  excess, 
similarly  all  alkaline  solutions  contain  hydrogen  ions  in  number 
less  than  the  hydroxyl  ions.  We  may  take  the  analogy  of  a  Con- 
gressional constituency,  which  we  call  a  Republican  constituency 
because  it  returns  a  Republican  member  to  Congress.  But  it  does 
not  follow  that  some  Democrats  are  not  to  be  found  there,  and 
though  they  may  be  a  vanishing  quantity  in  certain  places  yet  there 
is  no  place  so  enlightened  or  benighted  (as  the  case  may  be)  that 
their  number  is  zero.  We  might,  therefore,  speak  of  the  concentra- 
tion of  Democrats  in  a  Republican  constituency.  Exactly  in  the 
same  way  we  can  talk  of  the  hydrogen  ion  concentration  of  alkaline 
solutions.  In  fact,  it  is  usual  to  refer  to  the  hydrogen  ion  concentra- 
tion of  all  solutions,  acid  or  alkaline,  as  it  involves  the  use  of  one 
factor  only,  and  the  hydroxyl  ion  concentration  can  always  be  cal- 
culated from  the  hydrogen  ion  concentration.  It  is  usual  to  ex- 
press the  concentration  of  solutions  in  terms  of  a  normal  solution,  a 
solution  which  contains  in  one  litre  an  amount  of  the  substance  cor- 
responding to  one  gram  atom  of  hydrogen  (/.  c,  1.008  Gm.). 
Hydrogen  ion  concentration  may  be  expressed  in  the  same  way;  a 
normal  concentration  would,  therefore,  be  one  gram  (more  strictly 
1.008  Gm.)   of  hydrogen  ions  per  litre. 

Consider  the   following  series  of   concentrations: 

Hydroxyl  Ion 
Hydrogen  Ion  Concentration  Concentration 

Normality.                                 [H]  pll  [OH] 

Normal    N/i       =  N/io"  o  N/io" 

Tenthnormal   N/io     =  N/io^  i  N/io^^ 

Hundredth  normal    .  .         N/ioo  =  N/io-  2  N/io^- 

Thousandth    normal..  N/iooO—  N/iO'"^     '         3  N/io^^ 

Ten-millionth     normal 

(pure   water)     N/ 1 0,000,000  =:  N/ 10"  7  N/io^ 

Hundred   thousand 

millionth   normal    ..                           N/io^^  11  K/io^ 
Hundred  Inllionth  nor- 
mal                               N/io^*  14  N/i 
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Now  the  usual  method  adopted  for  expressing  hydrogen  ion 
concentration  is  not  the  rather  cumbersome  method  of  normaHty, 
but  by  a  vakie  which  we  know  as  pH.  This  value  is  the  power  of 
10  in  the  fractions  of  normality  as  shown  in  the  above  table.  Thus 
we  have  seen  that  pure  water  has  a  hydrogen  ion  concentration  of 
one  ten-millionth  Gm.  per  litre,  or  one  ten-millionth  normal,  that  is 
N/IO^  The  pH  of  pure  water  is  therefore  7.  Similarly,  a  tenth- 
normal hydrogen  ion  concentration,  X/io,  has  a  pll  oi  i.  and  a  hun- 
dred thousand  millionth  normal  hydrogen  ion  concentration,  N/io*', 
has  a  pH  of  11.  Similarly  a  fiftieth  normal  hydrogen  ion  concentra- 
tion. X/50.  has  a  pH  of  1.7,  N/50  being  N/io'.'. 

The  jx)ints  to  bear  in  mind  in  regard  to  pH  values  are:  (i) 
The  higher  the  value  of  pH  the  lower  is  the  hydrogen  ion  con- 
centration, and  (2)  if  the  pH  is  altered  by  one  integer,  the  hydrogen 
ion  concentration  is  altered  ten  times.  Solutions  having  pll  values 
of  less  than  7  are  acid,  and  those  of  pH  greater  than  7  are  alkaline. 
The  hydroxyl  ion  concentration  of  pOH  is  obtained  by  su])tracting 
the  pH  value  from  14. 

In  much  of  the  work  of  Pasteur  we  can  trace  appreciation  of 
the  great  influence  of  the  reaction  of  liquids  on  enzymes  and  bac- 
teria. One  can  see  his  endeavor  to  interpret  his  varying  reactions 
with  litmus  in  relation  to  an  unfixed  point  of  absolute  neutrality. 
As  biochemistry  developed,  the  great  importance  of  this  factor* 
was  clearly  seen,  and  more  accurate  methods  of  determination  be- 
came a  necessity.  The  work  of  Sorensen  at  Copenhagen  supplied 
a  strong  stimulus,  and  in  the  realm  of  physiology  the  value  of  his 
work  of  elimination  and  simplification  was  quickly  recognized. 

METHOD  OF  DETERMINING  pH. 

We  pass,  then,  to  the  methods  of  determining  hydrogen  ion 
concentration ;  these  are  two — the  electrometric  and  the  colorimetric. 
The  electrometric  method  is  the  more  accurate,  but  it  requires 
expensive  and  complicated  apparatus,  and  careful  attention  must  be 
given  to  detail  in  order  to  obtain  accurate  results.  The  principle 
of  the  method  may  be  outlined.  When  a  piece  of  metal  is  dipped  into 
water  a  small  amount  of  the  metal  dissolves  as  metallic  iouj  bear- 
ing a  positive  charge.  The  metal,  therefore,  becomes  charged  nega- 
tively with  respect  to  the  water.     If  the  solution  already  contains  a 
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salt  of  the  metal,  there  is  a  tendency  for  the  positive  metallic  ions  in 
solution  to  separate  out  on  the  surface  of  the  metal,  causing  the 
metal  to  become  positively  charged.  The  actual  difference  of  elec- 
trical potential  therefore  is  the  resultant  of  these  two  opposing 
forces,  and  since  the  first  factor  (the  solution  pressure)  is  always 
the  same  for  one  and  the  same  metal,  the  difference  of  potential  due 
to  the  second  factor  is  dependent  upon  the  number  of  metallic  ions 
in  the  solution.  We  see,  then,  that  the  potential  of  a  metallic  elec- 
trode in  contact  with  a  solution  of  one  of  its  salts  may  be  used  to 
measure  the  concentration  of  metallic  ions  in  the  solution.  We 
know  that  hydrogen  behaves  in  many  ways  as  a  metal,  and  a  plati- 
num electrode  on  the  surface  of  which  hydrogen  is  absorbed  behaves 
as  if  it  were  a  rod  of  metallic  hydrogen,  the  solution  pressure  of 
platinum  itself  being  practically  nil.  The  difference  of  potential  set 
up  when  such  an  electrode  is  dipped  into  an  aciueous  solution  may 
therefore  in  a  precisely  similar  manner  be  used  to  measure  the 
concentration  of  hydrogen  ions  in  that  solution.  The  complicated 
apparatus  which  is  used  in  this  method  of  determination  is  there- 
fore employed  solely  to  measure  accurately  the  difference  of  poten- 
tial between  the  hydrogen  electrode  and  the  solution,  this  difference 
varying  with  the  concentration  of  hydrogen  ions.  We  pass  on  to 
the  discussion  of  the  more  generally  useful  method — the  colorimet- 
ric  or  indicator  method,  the  data  for  which  are  necessarily  obtained 
by  comparison  with  electrometric  standards. 

An  indicator  is  a  substance  whose  color  is  affected  by  the  pH 
of  a  solution.  For  example,  methyl  red  has  a  red  color  at  a  pH 
of  4.4,  and  in  all  solutions  of  greater  acidity  than  this.  Above  4.4 
the  red  color  gradually  changes  to  a  pure  yellow  at  a  pi  I  of  6.2, 
above  which  no  further  change  occurs.  We  say,  then,  that  methyl 
red  is  an  indicator  which  changes  color  over  a  range  of  pH  from 
4.4  to  6.2 ;  it  will  be  observed  that  the  change  takes  place  on  the  acid 
side  of  absolute  neutrality.  Phenolphthalein,  with  which  every  one 
is  familiar,  changes  from  colorless  to  pink  from  pH  8.3  to  10,  that 
is  well  on  the  alkaline  side  of  absolute  neutrality.  Now  if  we  have 
a  solution  whose  pH  we  require  to  determine  which  gives  a  color 
with  methyl  red  intermediate  between  these  two  extremes  of  red 
and  yellow,  we  know  that  its  pH  lies  between  4.4  and  6.2.  Further, 
we  can  prepare  standard  solutions  of  any  known  pH  between  these 
points,  and  by  choosing  the  standard  solution  which  gives  exactly 
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the  same  shade  of  color  as  our  unknown  with  the  same  amount  of 
indicator  we  can  thus  determine  the  pi  I  closely. 

IXDICATUKS. 

For  this  method  we  obviously  require  a  complete  series  of  in- 
dicators which  change  over  as  wide  a  range  of  pi  1  as  possible,  whose 
colors  are  brilliant  and  contrasting,  and  show  delinite  changes  in 
shade  for  a  small  change  of  pi  I.  Such  a  series  is  shown  in  the  fol- 
lowing talkie : 

Indicator.  Color  Change.         Range  of  pll 

Thymol  blue   (  acid  range) .  .  .  Red — yellow    1.2 — 2.8 

Bronvphenol    blue    Yellow^ — blue    2.8 — 4.6 

Methyl    red    Red — yellow    4.4 — 6.0 

Brom-cresol  purple  Yellow — purple    5.2 — 6.8 

Brom-thymol    blue    Yellow — blue    6.0 — 7.6 

Phenol  red    Yellow — red    6.8 — 8.4 

Thymol  blue  (  Alkaline  range)  Yellow^ — blue    8.0 — 9.6 

Phenol  thymol  phthalein    ....  Colorless — pink — violet.   8.3 — 11 

Thymol   violet    Yellow — blue — violet   .  .      9 — 13 

The  essentials   of   a  good   indicator  are : 

(I  )  The  color  change  should  be  sharp — ■/.  c,  the  range  of  pH 
over  which  the  change  occurs  should  be  as  short  as  possible.  For 
hydrogen  ion  determinations  a  difference  of  o.i  in  pH  should  cause 
a  distinct  change  of  tint  in  the  indicator. 

(2)  The  two  end  colors  of  the  indicator  should  form  as  great 
a  contrast  as  possible.  The  change  of  thymol  blue  from  yellow 
to  blue  or  brom-cresol  purple  from  yellow  to  purple  is  much  more 
easily  distinguishable  than  that  of  litmus  or  methyl  orange.  Un- 
fortunately, the  intermediate  tints  of  these  indicators  with  such  con- 
trasting colors  are  not  always  so  satisfactory  for  pH  determinations 
as  those  of  the  yellow-red  indicators  such  as  methyl  red  or  phenol 
red. 

(3)  The  indicator  should  be  affected  to  the  least  possible  extent 
by  the  presence  of  neutral  salts  or  other  compounds. 

In  all  these  points  the  newer  indicators,  some  of  which  were 
specially   synthesized   for  the  purpose  by   two  American   chemists, 
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Clark  and  Liibs,  have  advantages  over  the  old.  They  cover  the 
complete  range  from  pH  i.o  to  pH  13.0. 

We  are  now  in  a  position  to  examine  the  defects  of  litmus  as 
an  indicator,  (i)  The  coloring  matter  of  litmus  does  not  consist  of 
a  single  substance,  and  its  composition  depends  to  a  large  extent  on 
the  method  of  extraction.  (2)  Its  color  change  is  slow  compared 
with  the  newer  indicators  and  the  colors  are  not  so  brilliant.  Azo- 
litmin,  which  is  the  chief  indicating  substance  present  in  litmus, 
changes  color  from  pH  4.5 — 8.3,  a  very  much  larger  range  than 
that  of  the  new  indicators.  (3)  It  is  affected  by  the  presence  of 
salts  and  proteins.  If  a  certain  mixture  of  acetic  acid  and  sodium 
acetate  having  pH  6.25  be  diluted  once,  eight,  or  sixteen  times,  the 
pH  value  is  practically  unaffected,  but  these  solutions  will  all  give 
different  shades  of  color  with  litmus  solution.  These  defects  are  all 
inherent  in  litmus  itself,  but  when  litmus  paper  is  used  other  sources 
of  error  creep  in.  (i)  The  time  taken  for  the  paper  to  reach  its 
correct  tint  varies  very  considerably  with  different  solutions  and 
according  to  the  paper  used.  (2)  The  material  of  the  paper  may 
itself  neutralize  the  acidity  or  alkalinity  of  the  solution  to  be 
tested,  and  consequently  no  change  will  be  observed.  (3)  Certain 
liquids,  such  as  milk,  urine,  solutions  of  phosphates,  have  been  some- 
times described  as  "amphoteric"  to  litmus — i.  e.,  they  are  said  to  turn 
blue  litmus  paper  red  and  red  litmus  paper  blue  as  though  they  had 
some  remarkable  property  of  being  acid  and  alkaline  at  the  same 
time.  This  is  not  really  the  case.  These  liquids  are  actually  solu- 
tions of  neutral  reaction  which  bring  the  color  of  both  red  and 
blue  litmus  to  its  neutral  tint. 

It  is  possible,  therefore,  to  find  solutions  of  exactly  the  same 
Ph  which  give  quite  different  indications  with  the  same  litmus 
paper  and  again  different  results  with  other  kinds  of  litmus  paper. 

BUFFER  ACTION. 

If  we  add  one  drop  of  weak  hydrochloric  acid  to  pure  dis- 
tilled water  we  i>robably  change  its  pi  I  by  several  integers,  say, 
from  7  to  3.  If  we  add  the  same  amount  of  acid  to  water  con- 
taining a  little  sodium  phosphate  the  change  of  pH  will  be  very 
slight  indeed.  The  phosphate  exerts  what  is  known  as  buffer  action 
<— /.  c,  it  tends  to  resist  the  change  of  pH  on  the  addition  of  acid  or 
alkali.    Salts  of  weak  polybasic  acids  such  as  phosphates,  carbonates, 


Am    Jour    I'harm.  )  .ictditx  Omi  .IlkilUnitV  ^Sl 

April,  1922.         ) 

citrates,  or  borates  exert  the  strongest  buiTer  action.  Proteins  or 
amino  acids  are  also  good  buffers,  whilst  all  salts  of  weak  acids 
show  the  property  to  some  extent.  The  bulTer  action  of  salts  of 
strong  acids  and  bases — c.  g.,  sodium  chloride — is  very  slight  indeed. 
This  explains  why  when  one  is  titrating  a  strong  acid  with  a  strong 
base  to  an  indicator  the  end  point  is  very  sharp,  but  with  weak 
acids,  and  especially  with  polybasic  acids  such  as  phosphates,  the 
end  point  is  gradual  and  difficult  to  determine.  The  reason  is  that 
the  pll  is  changing  more  slowly  in  the  latter  cases.  Ikiflfer  action 
is  of  the  utmost  importance  in  our  bodily  functions ;  all  physiological 
fluids  show  buffer  action.  The  blood  is  a  splendid  example  of  a 
buffer  solution  owing  to  the  sodium  bicarbonate,  proteins,  etc.,  which 
it  contains.  It  is  of  very  great  importance  to  our  bodies  that  the 
blood  should  be  kept  within  certain  narrow  limits  of  pH.  and  were 
it  not  for  this  buffer  action  a  small  introduction  of  acid  into  the 
blood  stream  would  raise  its  \)\[  to  such  an  extent  that  the  symp- 
toms of  acidosis  would  speedily  occur.  Fortunately,  Nature  has  ar- 
ranged that  the  sodium  bicarbonate  of  the  blood  must  be  entirely 
neutralized  before  the  pH  rises  to  a  dangerous  point,  and  this  only 
occurs  in  very  abnormal  conditions.  A\'e  may  liken  the  action  of 
buffer  salts  which  prevent  changes  of  hydrogen  ion  concentration  to 
a  thermostat  which  prevents  changes  of  temperature. 

Returning  to  the  indicator  method,  we  said  that  the  essentials 
are  a  complete  series  of  indicators  and  a  series  of  solutions  of 
any  known  pH.  The  first  requirement  has  already  been  dealt  with; 
solutions  of  standard  pH  are  prepared  from  salts  which  show  buffer 
action.  If  we  tried  to  make  solutions  of  standard  pH  by  using 
hydrochloric  acid,  for  instance,  or  any  acid  or  salt  which  does  not 
show  buffer  action,  we  should  find  that  these  solutions  were  so 
readily  affected  by  the  acidity  of  the  air  or  the  alkalinity  of  the 
glass  container  that  their  pH  would  quickly  be  changed,  and  they 
would  be  useless.  By  using  a  buffer  salt  the  solutions  are  com- 
paratively unaffected  by  outside  influences.  Sodium  phosphate  is  a 
good  example  of  such  a  salt.  The  pH  of  a  X/15  solution  is  9.2. 
The  pH  of  a  solution  of  potassium  acid  phosphate  of  the  same 
strength  is  4.5.  By  mixing  different  proportions  of  these  solutions 
we  can  obtain  a  solution  of  any  desired  pli  between  these  points. 
Other  salts,  such  as  sodium  borate  or  citrate,  may  be  used  to  obtain 
solutions  of  other  ranges  of  pll.     Instead  of  using  a  number  of  in- 
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dicators,  each  covering  a  certain  pH  range,  it  is  often  convenient 
to  use  a  suitable  mixture  of  indicators  covering  a  much  wider  range. 
The  "compound  indicator"  shown,  which  was  devised  by  Mr.  J.  L. 
Lizius,  B.  Sc,  A.  I.  C,  will  be  seen  to  show  color  changes  through 
the  spectrum  from  red  to  violet  over  the  wide  range  of  pH  from  4 
to  II.  Small  tablets  containing  a  definite  amount  of  the  compound 
indicator  are  extremely  useful  for  the  approximate  determination  of 
pH.  One  is  dropped  into  10  cc.  of  the  solution  to  be  tested,  and 
in  about  a  minute  it  has  dissolved,  giving  a  definite  color  to  the 
solution.  According  to  the  shade  of  color  obtained  one  can  write 
down  at  once  the  approximate  pH.  We  are  able,  therefore,  to  de- 
termine by  a  simple  test  as  easily  applied  as  the  ordinary  test  with 
litmus  paper — not  only  whether  a  solution  is  acid  or  alkaline,  but 
also  an  approximate  measure  of  the  degree  of  acidity  or  alkahnity. 
The  value  of  this  to  the  pharmacist  or  analyst  is  obvious.  Possibly 
the  approximate  pH  as  given  by  the  compound  indicator  tablets  is 
all  that  we  require,  but  if  a  more  accurate  determination  is  desired  a 
single  indicator  whose  pH  range  corresponds  with  that  given  by 
the  approximate  determination  must  be  chosen.  A  definite  amount 
of  this  indicator  is  added  to  10  cc.  of  the  solution  to  be  tested,  and 
the  color  observed ;  knowing  the  range  of  the  indicator,  we  can  judge 
approximately  from  the  shade  of  color  what  the  pH  is,  and  we, 
therefore,  prepare  10  cc.  of  a  solution  of  this  pH  from  our  standard 
bufifer  solutions,  and  add  to  it  the  same  amount  of  indicator.  If  the 
colors  match,  the  pH  is  that  of  the  standard ;  if  not,  fresh  standards 
of  different  pH  must  be  prepared  until  the  colors  exactly  match. 
An  accurate  determination  of  pH  can  thus  be  made  by  a  method 
which  is  simple  and  easy  to  carry  out,  and  requires  no  complicated 
apparatus. 

If  the  solution  to  be  tested  is  itself  colored  we  have  to  adopt 
a  special  device  to  compensate  for  the  original  color.  This  is 
known  as  a  comparator.  It  consists  of  a  block  of  wood  with  four 
holes  to  hold  four  test  tubes,  so  arranged  that  one  can  look  through 
two  pairs  of  tubes  simultaneously.  In  hole  No.  i  is  placed  the 
tube  containing  the  unknown  solution  with  the  indicator.  Behind 
this,  in  hole  No.  2,  is  a  tube  containing  distilled  water.  Hole  No.  3 
contains  the  original  solution  without  any  indicator,  and  behind 
this,  in  hole  No.  4,  is  a  tube  containing  the  solution  of  standard 
pH  with  the  indicator.     On  looking  through  the  two  pairs  of  tubes. 
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therefore,  we  get  in  each  case  the  combined  color  of  the  solution 
and  the  indicator.  The  former  is  thus  compensated  for,  and  we 
can  vary  the  standard  solution  until  a  perfect  match  is  obtained. 
There  are  some  solutions,  of  course,  which  are  too  deep  in  color  for 
examination  by  this  method,  and  of  these  the  pi  I  can  only  be 
determined  by  the  electrometric  method;  deeply  colored  solutions 
can,  however,  be  treated  in  this  w^ay  with  surprising  frequency. 
Many  colored  solutions  may  be  considerably  diluted  before  the  de- 
termination is  made.  It  might  seem  at  first  sight  that  dilution  of  a 
solution  would  cause  a  considerable  alteration  in  its  pll ;  while  this 
is  so  with  pure  solutions  of  strong,  highly  dissociated  acids,  such  a3 
hydrochloric  acid,  there  are  many  solutions,  especially  buflfer  solu- 
tions, which  may  be  diluted  ten  or  twenty  times  with  scarcely  any 
appreciable  change  of  pH.  In  the  case  of  weak  acids  which  are  only 
partially  dissociated,  "dilution  causes  greater  dissociation,  with  cor- 
responding production  of  hydrogen  ions,  and  consequently  the  efTect 
of  dilution  is  diminished.  In  the  presence  of  a  salt  of  the  acid  in 
the  solution  the  effect  of  dilution  is  still  further  reduced.  In  de- 
termining the  pH  by  the  indicator  method  the  effect  of  a  moderate 
amount  of  dilution  can,  therefore,  in  most  cases  be  neglected.  For 
example,  a  normal  solution  of  asparagine  has  pH  2.95 — after  ten- 
fold dilution  2.97,  and  after  a  hundredfold  dilution  3.1 1.  By  now 
the  strict  utilitarian  in  the  audience  is  probably  asking:  "What  is 
the  use  of  all  this?  Does  it  matter  wliether  a  solution  has  pH  6  or 
7,  whether  it  has  a  hydrogen  ion  concentration  of  one-millionth  or 
one  ten-millionth  gram  per  litre?  Is  this  to  come  into  the  new 
curriculum?  Of  what  practical  use  is  it  to  pharmacists  and  chem- 
ists?" 

PRACTICAL  APPLICATIONS. 

We  shall  consider  some  cases  w^here  these  differences  are  im- 
portant, and  try  to  point  to  some  practical  applications.  The  object 
of  this  paper  will  not,  however,  be  achieved  unless  it  interests  some 
here  to  the  point  of  seeking  their  own  applications. 

The  vitality  of  living  cells  is  dependent  upon  the  maintenance 
of  a  strictly  limited  range  of  hydrogen  ion  concentration  in  their 
environment,  and  a  difference  of  pH  such  as  that  indicated  may  have 
a  serious  effect  upon  their  growth,  or  even  prevent  growth  alto- 
gether. All  living  cells  or  organisms,  yeasts,  moulds,  bacteria,  etc., 
have  definite  ranges  of  pH  within  which  growth  is  possible,  and  one 
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definite  pH  at  which  growth  proceeds  at  a  maximum,  just  as  they 
have  an  optimum  temperature.  For  example,  B.  coli  grows  beot 
at  pH  5.0,  yeast  at  2.5.    B.  subtilis  can  only  grow  at  pM  4.2  to  9.4. 

In  order  that  we  may  grow  these  organisms  in  the  laboratory, 
it  is,  therefore,  important  that  the  medium  in  which  they  are  cul- 
tivated should  be  at  the  optimum  reaction  for  their  growth.  Media 
for  the  growth  of  bacteria,  yeasts,  etc.,  are,  therefore,  adjusted  to  a 
definite  hydrogen  ion  concentration  suitable  to  the  organism  to  be 
grown.  In  this  way  it  may  even  be  possible  by  choosing  the  pH  of 
the  medium  to  encourage  the  growth  of  one  organism  and  to  dis- 
courage others. 

The  hydrogen  ion  concentration  of  physiological  fluids  is  re- 
markably constant,  and,  as  previously  mentioned  when  referring  to 
the  bufifer  action  of  blood,  these  fluids  are  buflfered  so  as  to  prevent 
change  of  pH.  The  following  are  a  few  examples  of  the  pH  of  body 
fluids : 

pH. 

Pancreatic    juice    8.3 

Blood 7.4 

Tears    7.2 

Human  milk 7.1 

Saliva 6.9 

Cow's  milk   6.7 

Urine   6.0 

Perspiration    4.5 

Infant's  gastric  juice 5.0 

Adult  gastric  juice 0.9 — 1.6 

In  the  vital  processes  the  hydrogen  ions  appear  not  to  be  di- 
rectly concerned  with  the  chemical  transformations  effected,  for  in- 
stance, by  the  digestive  enzymes;  they  play  the  part  of  a  condition- 
ing agent  like  temi>erature,  but  their  concentration  must  be  within 
certain  limits  which  differ,  for  example,  in  different  portions  of  the 
digestive  tract.  Thus,  besides  an  optimum  temperature — that  of  the 
body — there  is  for  each  enzyme  an  optimum  \Al  as  follows: 

Optimum 
Enzyme.  \'alue  of  Ph. 

Trypsin    8.0 

Pepsin    1 .4 

Invertase    4.5 


'^'"vVnT'iy ''>''"'}  Acidity  and  Alkalinity  285 

The  optimum  pH  value  aj:jrecs  approximately  with  that  of  the 
fluids  in  which  their  action  naturally  takes  place.  Assay  work  in 
regard  to  such  enzymes  should  obviously  be  conducted  under  c<jm- 
parative  conditions  of  hydrogen  ion  concentration,  and  extraction  or 
puritication  processes  should  take  this  factor  into  account. 

Proteins  are  able  to  function  both  as  acids'  and  bases,  and 
are,  therefore,  known  as  amphoteric  electrolytes  or  amph(^lytes. 
A  protein  may  dissociate  into  hydrogen  ions  and  negatively  charged 
groups,  or  into  hydroxyl  ions  and  positively  charged  grotips. 
Taking  glycocoll  as  a  simple  example  of  an  amino  acifl,  of 
which  proteins  are  built  up,  it  may  be  ionized  thus : 

/XH.,  /Ml.. 

CH2  -^  .    CH2  "  +     H+ 

\COOH  \COO- 


'XH.,  /XI1;  + 

Ho  +H0O     -»  Clio  +     OH- 

\C0OH  \COOH 

Glycocoll  dissolves  in  sodium  hydroxide  to  form  salts,  and  in 
this  case — that  is,  in  alkaline  solutions — the  first  dissociation  is 
prominent;  in  acid  solutions  it  acts  as  a  base,  the  second  dissocia- 
tion being  then  most  marked.  Now,  obviously  there  must  be  a 
definite  value  of  pH  at  which  these  two  dissociations  are  equal, 
where  the  compound  is  acting  as  an  acid  to  exactly  the  same  extent 
as  it  acts  as  a  base.  This  point  is  known  as  the  isoelectric  point, 
and  each  protein  or  amino  acid  has  its  own  individual  isoelectric 
point,  for  example : 

pH  at 
Isoelectric  Point. 

Histidine    7-2 

Casein    4.6 

Gelatin  4-6 

At  the  isoelectric  point  proteins  have  certain  important  prop- 
erties; solubility  is  at  a  minimum;  if  the  substance  is  a  colloid  it 
flocks  most  readily  at  its  isoelectric  point ;  in  the  case  of  gelatin 
swelling  is  least  marked  at  this  point.  These  facts  have  a  most 
important  bearing  on  some  industrial  processes,  for  example,  the 
preparation  of  casein,  and  their  application  to  pharmaceutical  prepa- 
rations which  contain  albuminous  or  colloidal  material   will  be  at 
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once  seen.  A  liquid  which  is  practically  unfilterable  may  be  made 
to  filter  readily  if  brought  to  the  right  pH. 

Enzymes,  which,  as  you  know,  are  proteins,  also  function  as 
ampholytes.  If  the  hydrogen  ion  concentration  is  greater  than  at 
the  isoelectric  point  the  enzyme  exists  mainly  as  kations,  whereas 
if  the  solution  be  alkaline  to  this  point  the  enzyme  exists  mainly  as 
anions.  Now,  maltose,  trypsin,  and  erepsin  are  known  to  be  active 
only  as  anions,  pepsin  as  kations,  and  invertase  as  undissociated 
molecules. 

Curiously,  although  undissociated  pepsin  has  no  action  on  or- 
dinary proteins,  it  has  the  property  of  curdling  milk.  In  this  con- 
nection a  most  important  consideration  for  pharmacists  is  the 
stability  of  some  physiologically  active  principles  under  different 
conditions  of  hydrogen  ion  concentration.  The  infundibular  por- 
tion of  pituitary  gland  contains  two  active  principles,  one  of  which, 
know^n  as  the  "pressor"  substance,  raises  the  blood-pressure,  the 
other  causing  contraction  of  the  uterus.  Both  principles  are  rapidly 
destroyed  if  the  solution  is  allowed  to  become  alkaline.  On  the 
other  hand  the  pressor  principle  in  particular  is  sensitive  to  too 
great  a  concentration  of  hydrogen  ions.  In  order,  therefore,  to  main- 
tain the  original  activity  of  the  gland  it  is  of  the  utmost  importance 
that  extraction  should  be  carried  out  under  definite  conditions  of 
hydrogen  ion  contentration. 

Solutions  of  certain  alkaloids,  such  as  cocaine  and  its  deriva- 
tives, are  known  to  suffer  hydrolysis,  with  consequent  loss  of  ac- 
tivity if  allowed  to  become  alkaline,  and  cases  have  been  known 
where  the  alkalinity  of  the  glass  used  in  ampoules  has  been  sufficient 
to  bring  this  about.  Strophanthin  also  is  rapidly  rendered  physio- 
logically inert  by  alkali.     Such  solutions  should  be  buffered. 

The  disinfectant  or  preservative  action  of  acids  and  bases  is  in 
large  measure  due  to  the  hydrogen  or  hydroxyl  ions,  and  a  study 
of  methods  of  sterilization  and  pasteurization  would  probably  show 
that  the  effective  temperature  required  depends  on  the  hydrogen  ion 
concentration.  If  a  liquid  is  acid,  a  lower  temperature  would  be 
required  to  effect  sterilization  than  for  one  less  acid.  The  preserva- 
tive effect  of  hydrogen  ions  is  made  use  of  in  the  preservation  of 
foods  by  vinegar.  All  acid  beverages  depend  for  their  "sharpness" 
U])on  the  hydrogen  ion  content,  as  the  following  figures  show : 
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1.1 1    \aliu-. 

Lime  juice   i  .7 

Lemon  juice 2.2 

Wines   2.8 — 3.8 

Orange    juice    3.1 — 4.1 

Beers 3.9 — 4.7 

Pear  juice 4.2 

Grape  juice 4.5 

The  effect  of  pH  on  the  stahility  of  vitamins  has  not  yet  l>een 
systematically  studied,  hut  there  is  no  doubt  that  vitamin  C,  the 
antiscorbutic  vitamin,  is  rapidly  destroyed  by  alkali,  and  is  only 
stable  in  acid  media. 

Milk  straight  from  the  cow  has  a  pll  of  6.8,  /.  c,  almost  neutral  ; 
but  with  the  growth  of  lactic  acid-producing  bacilli  the  pH  diminishes 
until  at  6.0  it  begins  to  taste  sour.  At  4.6  (the  isoelectric  point  of 
casein)  coagulation  occurs. 

Of  interest  to  the  botanist  or  horticulturist  is  the  hydrogen 
ion  concentration  of  soils,  which  differ  widely  in  this  respect.  Just 
as  in  the  case  of  bacteria,  different  species  of  plants  probably  have 
optimum  hydrogen  ion  concentrations  at  w^hich  they  grow  best.  A 
correlation  has  been  shown  to  exist  between  the  natural  distribution 
of  plants  and  the  pH  of  the  soil,  as  well  as  with  the  growth  of  harm- 
ful or  beneficial  micro-organisms.  Every  gardner  knows  crudely 
that  when  a  soil  becomes  too  acid  it  is  less  productive  and  must  be 
treated  with  lime.  These  applications  apply  chiefiy  to  life  processes 
or  to  products  from  living  material.  Some  instances  may  be  con- 
sidered where  hydrogen  ion  determinations  arc  of  importance  in 
pharmaceutical  practice  when  dealing  with  chemicals  or  galenical 
preparations. 

Every  pure  salt  in  solution  of  definite  concentration  has  a  defi- 
nite pH.  The  salts  formed  by  the  combination  of  strong  acids  and 
bases  are  practically  neutral  in  solution,  and  have  approximately 
pH  7.0;  salts  of  strong  acids  with  weak  bases  give  solutions  of 
greater  hydrogen  ion  concentration,  so  that  their  solutions  are  acid, 
while  those  of  weak  acids  with  strong  bases  are  alkaline.  If  the 
salt  is  absolutely  pure,  therefore,  its  solutions  should  have  a  definite 
pH.  Any  deviation  from  this  pH  is  caused  by  an  excess  of  either 
the  acid  or  the  base  or  some  other  impurit)'.  In  this  connection  the 
effects  of  buffer  action  must  be  borne  in  mind.    A  very  slight  amount 
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of  impurity  would  alter  considerably  the  pH  of  a  solution  of  sodium 
chloride,  but  it  would  require  a  considerable  amount  to  cause  any 
alteration  in  a  solution  of  sodium  phosphate.  By  an  approximate 
determination  of  the  pH  of  a  solution  of  a  chemical  substance  one 
can  very  simply  decide  whether  an  excess  of  acid  or  alkali  is  present 
— a  method  which  is  far  better  and  less  liable  to  error  than  the  ordi- 
nary tests  with  litmus  paper  of  the  Pharmacopoeia.  Potassium  io- 
dide may  be  taken  as  an  example.  Pure  potassium  iodide,  being  a 
combination  of  a  strong  acid  and  a  strong  base,  should  be  approxi- 
mately neutral  in  solution;  the  B.  P.  says  neutral  or  slightly  alkaline 
to  litmus.  The  slightest  amount  of  acidity  is  likely  to  lead  to  dis- 
coloration of  the  salt  and  its  solutions  owing  to  liberation  of  iodine. 
The  presence  of  a  small  amount  of  alkali  prevents  this — in  fact, 
for  pharmaceutical  purposes  a  little  alkali  is  an  advantge.  If  the 
pH  of  a  2  per  cent,  solution  is  between  6  and  9  the  salt  may  be 
considered  satisfactory,  though  it  should  preferably  not  be  less  than 
7.  Of  two  samples  coming  within  the  B.  P.  tests,  one  will  make  a 
satisfactory  mixture  with  sodium  nitrite,  another  will  not.  Pure 
sodium  salicylate  in  2  per  cent,  solution  should  have  a  pH  of  about 
7.5.  but  the  best  commercial  samples  never  give  a  pH  above  6,  and 
usually  it  is  4.5  or  less.  The  reason  of  this  is  that  the  manufac- 
turers leave  a  little  free  salicylic  acid  in  the  salt  to  prevent  discolora- 
tion. 

The  quality  of  calcium  glycerophosphate  may  be  judged  by  the 
pH  of  its  solutions.  The  pH  of  the  pure  neutral  salt  in  per  cent, 
solution  should  be  about  9.0,  and  if  we  find  a  soluble  salt  giving  a 
solution  of  this  pH  we  may  be  fairly  sure  that  we  have  a  good 
article.  Many  commercial  samples  are  much  more  acid  owing  to  the 
presence  of  the  acid  salt,  which  helps  the  solubility  but  may  cover 
up  other  deficiencies.  This  question  of  the  pH  of  solutions  of 
glycerophosphates  is  of  the  utmost  importance  when  they  are  used 
for  glycerophosphate  syrups. 

]\Iany  other  instances  could  be  given  of  the  value  of  this  method 
in  analytical  or  research  laboratories,  in  the  pharmacy  or  manu- 
facturing laboratory.  \Ve  may  use  it  for  testing  the  acidity  of  gela- 
tin, starches,  sulphur,  and  many  other  products,  and  for  the  alkalinity 
of  soap  solutions  or  drinking  water.  Quite  apart  from  biochemical 
investigations,  where  a  difiference  o.i  pH  may  be  important,  the 
approximate  determination  of  pH  by  such  means  as  have  been  in- 
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dicated  is  not  only  a  great  advance  on  the  use  of  litmus  paper,  but 
provides  us  with  valuable  comparative  information  which  litmus 
cannot  give.  May  we  hope  that  the  pharmacists  of  the  future  will 
think  of  acidity  and  alkalinity  in  terms  of  hydrogen  ion  concentra- 
tion instead  of  in  terms  of  litmus  paper,  and  that  even  in  the  B.  P. 
the  more  scientific  method  will  be  recognized?  If  this  should  come 
about  it  cannot  be  without  advantage  to  pharmacy. 

SUMMARY. 

Methods  of  determining  hydrogen  ion  concentration  distinguish 
between  degree  of  acidity  and  amount  of  acid  present. 

There  is  a  point  of  optimimi  hydrogen  ion  concentration  for  bio- 
chemical processes,  the  activities  of  enzymes,  the  growth  of  micro- 
organisms, etc. 

In  dealing  with  organized  materials  the  hydrogen  ion  concen- 
tration of  the  medium  is  of  great  importance. 

Solutions  of  pure  chemical  substances  show  a  definite  hydrogen 
ion  concentration  which  is  a  valuable  indication  of  purity. 

The  indicators  now  available  allow  pH  determinations  to  be 
made  with  considerable  speed  and  accuracy. 


290 


In  a  Pharmacy 


i  All-'    Tour.  Pharm. 
!        April,  1922. 


"^t)il  C]\.01jjA£A  ShsliiiN  Suit^ofi  yn^iMnua  ^a^ 

^OiyUb  cA^l^ol^llL  :Sa)£Jp^-^Ji^  Im^  boJULuJ  OOJULiy,^ 

^  4^'      j-'i--^ 


^rom^L  Q^i^^Cec^'u^ 


^"AirrriS""'"' }      ^^^t^dical  o)id  FliarniaccKtical  Xutcs  291 

MEDICAL  AND  PHARMACEUTICAL 

NOTES 

Xatukal  \'i£rsl's  Svntiii:tic  Camphou. — About  two  years  ago 
efforts  were  being  made  to  manufacture  syntbetic  campbor,  by  rea- 
son of  tbe  embargo  that  tlie  Japanese  Government  had  placed  on 
the  natural  product.  Monsieur  Andre  Dubosc  has  recently  outlined 
in  a  very  instructive  way  tbe  mad  and  victorious  struggle  in  which 
tbe  Japanese  trust  became  engaged  with  tbe  European  manufactur- 
ers. Syntbetic  campbor  proved  to  be  of  such  a  quality  as  to  con- 
stitute a  dangerous  competitor  of  tbe  products  of  the  distilleries  of 
Formosa.  Its  use  in  celluloid,  especially,  gave  perfect  results. 
This  being  tbe  case,  tbe  Japanese  trust  tried  at  first  to  enter  into 
negotiations  with  the  manufacturers  of  the  artificial  product,  offering 
to  buy,  at  good  prices,  their  total  output,  which  would  have  been 
sold  under  the  Japanese  mark.  These  offers  were  not  accepted, 
our  manufacturers  hoping  to  become  tbe  masters  of  tbe  market. 
Tbe  Japanese  trust  then  began  to  lower  its  price  so  as  to  undersell 
syntbetic  campbor.  It  commenced  to  bleed  white  the  forests  of 
Formosa,  thus  doubling  and  tripling  production.  At  tbe  same  time, 
through  purchases  made  by  its  agents  in  Bordeaux,  it  succeeded  in 
raising  the  price  of  turpentine,  which  is  the  base  for  synthetic  cam- 
phor. The  price  of  turpentine  rose  more  than  100  per  cent.,  w^hich 
proved  ruinous  to  our  manufacturers.  r>y  lowering  finally  the 
•price  of  i  kg.  (2.2  pounds)  of  campbor  to  3  francs,  with  no  limita- 
tions as  to  quantity,  which  price  included  freight  charges  to  all 
European  and  American  ports,  the  Japanese  trust  succeeded  in  giv- 
ing the  coup  de  grace  (finishing  stroke)  to  the  manufacture  of 
synthetic  camphor.  The  factories  closed,  having  gone  into  bank- 
ruptcy. Their  equipment  was  sold  and  scattered  to  the  four  winds. 
After  allowing  sufificient  time  to  elapse ;  that  is,  when  it  appeared 
that  there  was  no  possibility  of  the  manufacturers  of  synthetic  cam- 
pbor getting  on  their  feet  again,  tbe  Japanese  trust  raised  its  prices 
to  no  and  even  120  francs  per  kilogram.  The  present  price  is 
around  2^  francs. 
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The  world's  consumption  of  camphor,  in  19 14,  was  approxi- 
mately 18  million  pounds  (8,181,818  kg.),  and  since  the  regenera- 
tion of  camphor  forests  is  slow,  it  will  be  seen  that  there  is  still  a 
place  for  synthetic  camphor. —  (Joitrn  Anier.  Med.  Assoc.) 


Whitfield's  Ointment. — Whitfield's  ointment  is  composed  of 

benzoic  acid  and  salicylic  acid  incorporated  in  a  petrolatum  base. 

According  to  Sutton  {Diseases  of  the  Skin,  Edition  4,  p.  1018)  it 

consists  of : 

Gm. 

Salicylic  acid    i  gr-  xv 

Benzoic    acid    2  gr.  xxx 

Petrolatum    30  q  i 

Goodman   (Epidermophytosis  Pedum  et  ^lanuum,  Arch.  Der- 

mat.  &  Syph.  3:652  [May]  1921)  gives  this  formula  for  Whitfield's 

ointment : 

Gm.  or  Cc. 

Salicylic  acid    i 

Benzoic    acid    16 

Petrolatum    8 

Cocoanut  oil   30 

—  (Joitrn.  Amcr.  Med.  Assoc.) 


gr- 

XV 

gr- 

XXV 

0  u 

pv 
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Effect  of  Opium  on  the  Stomach. — Opium  alkaloids  usually 
increase  the  acidity  of  the  stomach.  Even  in  cases  of  extreme 
hypoacidity,  normal  acidity  in  the  stomach  is  brought  about  wfth. 
opium.  It  is  shown  that  there  is  a  distinct  difiference  between  hypo- 
acidity and  anacidity,  for  in  the  presence  of  anacidity  opium  does  not 
produce  a  normal  acidity.  While  opium  alkaloids  usually  raise  the 
acidity,  they  retard  the  motility  of  the  stomach.  The  evacuation  time 
of  the  stomach  is  primarily  lengthened,  independently  of  the  acid 
conditions.  The  alkaloids  close  the  pylorus  even  though  there  is  an 
anacid  condition  of  the  stomach,  for  the  retarded  motility  associated 
with  increased  tonus  and  active  peristalsis  cannot  be  explained  in  any 
other  way. — L.  Jarno  and  D.  IMarko  {Wiener  Klin.  JVochenschr., 
Menna,  October  13.  1921,  through  Joitrn.  Amer.  Med.  Assoc,  Jan- 
uary 14.  1922,  156.) 
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The  Treatment  of  Carbon  Monoxide  Poisoning. — Carbon 
monoxide  poisoning  is  one  of  the  most  widely  distributed  and  most 
frequent  of  industrial  accidents,  says  the  U.  S.  Public  Health 
Service.  The  gas  is  without  color,  odor  or  taste.  It  is  an  ever- 
present  danger  alx)Ut  blast  and  coke  furnaces  and  foundries.  It  mav 
be  found  in  a  building  having  a  leaky  furnace  or  chimney  or  a 
gas  stove  without  flue  connection,  such  as  a  tenement,  tailor  shop, 
or  boarding  house.  The  exhaust  gases  of  gasoline  automobiles  con- 
tain from  4  to  12  per  cent,  of  carbon  monoxide,  and  in  closed  gar- 
ages men  are  not  infrequently  found  dead  beside  a  running  motor. 
A  similar  danger  may  arise  from  gasoline  engines  in  launches.  The 
gas  is  formed  also  in  stoke-rooms,  in  gun  turrets  on  battleships,  in 
petroleum  refineries,  and  in  the  Leblanc  soda  process  in  cement  and 
brick  plants.  In  underground  work  it  may  appear  as  the  result  of 
shot  firing,  mine  explosions,  or  mine  fires,  or  in  tunnels  from  auto- 
mobile exhausts  or  from  coal  or  oil  burning  locomotives. 

Carbon  monoxide  exerts  its  extremely  dangerous  action  on  the 
body  by  displacing  oxygen  from  its  combination  with  hemoglobin, 
the  coloring  matter  of  the  blood  which  normally  absorbs  oxygen  from 
the  air  in  the  lungs  and  delivers  it  to  the  different  tissues  of  the 
body. 

Oxygen  will  replace  carbon  monoxide  in  combination  with 
hemoglobin  whenever  the  proportion  of  oxygen  in  the  lungs  is 
overwhelmingly  greater.     Therefore : 

1.  Administer  oxygen  as  quickly  as  possible,  and  in  as  pure  form 
as  is  obtainable,  preferably  from  a  cylinder  of  oxygen  thrcmgh  an 
inhaler  mask. 

2.  Remove  patient  from  atmosphere  containing  carbon  monox- 
ide. 

3.  If  breathing  is  feeble,  at  once  start  artificial  respiration  by 
the  prone  posture  method. 

4.  Keep  the  victim  flat,  quiet  and  warm. 

5.  Afterwards  give  plenty  of  rest. 


Laboratory  Workers  Contract  Tular^^mia. — All  six  of  the 
laboiatory  workers  of  the  U.  S.  Public  Health  Service,  who  have 
been. studying  tularaemia,  a  disabling  sickness  of  man  which  has 
been  known,  particularly  in  Utah,  for  the  last  five  years,  have  con- 
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tracted  the  disease,  two  of  them  being  infected  in  the  laboratory  in 
Utah  and  the  other  four  in  the  Hygienic  Laboratory  in  Washing- 
ton. Such  a  record  of  morbidity  among  investigators  of  a  disease  is 
probably  unique  in  the  history  of  experimental  medicine. 

Two  of  these  workers  are  physicians ;  one  is  a  highly  trained 
scientist;  and  the  others  are  experienced  laboratory  assistants.  One 
of  them  contracted  the  disease  twice,  once  in  the  laboratory  in  Utah 
and  again,  two  years  and  five  months  later,  in  the  laboratory  in 
Washington. 

In  these  workers  the  disease  began  with  a  high  fever,  lasting 
about  three  weeks,  and  was  followed  by  two  months  of  convales- 
cence. The  disease  has  few  fatalities,  its  chief  interest  arising 
from  the  long  period  of  illness  which  it  causes  in  midsummer,  when 
the  farmers  of  Utah  are  busily  engaged  in  cutting  alfalfa  and  plow- 
ing sugar  beets. 

The  studies  into  the  cause  and  transmission  of  the  disease  show 
it  to  be  due  to  a  germ.  Bacterium  tularense,  which  is  conveyed  by 
six  different  insects :  the  blood-sucking  fly,  Chrysops  di-stalis;  the 
stable  fly,  Stomyox  calcitrans;  the  bedbug,  Cimex  lectularius;  the 
squirred  flea,  Ceratophyllus  acutus;  the  rabbit  louse,  Hcumodipsus 
ventricosus;  and  the  mouse  louse,  Polyplax  serratus.  Only  the  first 
four  of  these  are  known  to  bite  man.  It  appears  possible  that  the 
germ  may  also  enter  through  unbroken  skin ;  for  instance,  that  of 
the  hands. 
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ABSTRACTS 

Incre.\sed  Trade  in  Camphor. — During  the  past  five  years 
exports  of  camphor  from  China  have  shown  a  steady  increase. 
Whereas,  camphor  exports  in  19 19  amounted  to  316,933  pounds, 
valued  at  $150,489,  the  Chinese  exports  of  this  article  in  19 19 
amounted  to  3,079,066  pounds,  worth  2,168,030,  and  further  in- 
creased to  3,999,600  pounds,  valued  at  $3,493,252,  in  1920.  In  re- 
gard to  the  camphor  trade  of  China,  the  Chinese  Maritime*  Cus- 
toms Returns  says: 
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Formosa  has  a  virtual  monopoly  of  the  world's  camphor  sup- 
plies, although  the  quantities  arriving  from  that  quarter  are  grad- 
ually diminishing.  The  principal  producing  districts  in  China  are 
the  Kiangsi,  Fukien,  and  Kwangsi  Provinces,  hut  the  crude  system 
of  Chinese  distillation  cannot  yet  compete  with  the  up-to-date  meth- 
ods employed  in  Formosa,  while  the  Chinese  i)ractice  of  cutting  down 
the  trees  without  planting  new  ones  will  soon  kill  this  industry  un- 
less reforestation  is  attended  to.  Prices  for  camphor  and  camphor 
oil  have  greatly  increased  in  recent  years,  and,  as  the  future  of  the 
trade  looks  hopeful,  there  should  be  sufficient  inducement  to  take 
the  necessary  steps  for  the  encouragement  of  this  valuable  indus- 
try. 


Formaldehyde  in  Urine. — Dr.  E.  Pittarelli  proposes  the 
following  test  for  formaldehyde  in  urine:  To  25  to  30  mils  of  the 
urine  (acidulated,  if  not  already  acid)  add  10  to  12  drops  of  a  i 
per  cent,  solution  of  phenylhydrazine  and  heat  the  mixture  to  boil- 
ing. After  a  few  minutes  add  5  to. 6  drops  of  i  per  cent,  solution  of 
monomethyl-paramidiphenol  sulphate  (photol)  and  3  to  4  drops  of 
a  25  per  cent,  solution  of  caustic  soda  when  a  crimson  coloration 
develops ;  on  now  adding  a  magnesium  salt  a  decided  purple  colora- 
tion develops.  The  crimson  color  is  still  visible  in  a  i  :iOOOOO  solu- 
tion of  formaldehyde,  while  the  puqsle  color  is  observable  in  even 
still  weaker  solutions. — (Merck's  Report.) 


Blood  Test  in  Diaretks  Mellitus. — Williamson  describes  a 
test  for  blood  sugar.  Twenty  cmm.  blood  are  mixed  with  i  cc,  of  a 
1 :6,ooo  aqueous  solution  of  methylene  blue  and  40  cmm.  liquor  po- 
tassse.  The  mixture  has  a  deep,  definite  blue  or  bluish  green  color. 
The  tube  containing  the  mixture  is  placed  in  a  water  bath,  and  the 
water  kept  boiling  for  four  minutes.  If  the  blood  sugar  is  decidedly 
increased,  the  blue  color  of  the  mixture  will  change  to  brownish  yel- 
low (almost  the  color  of  normal  urine).  When  the  blood  sugar  is 
not  increased  the  mixture  tube  retains  its  blue  or  bluish  green  color. 
—  [Journ.   Aincr.   Med.  Assoc.) 
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Estimation  of  Acetone. — The  accuracy  of  the  iodoform 
method  for  estimating  acetone  in  aqueous  solution  depends  on  the 
amount  of  potassium  hydroxide  added.  With  either  an  excess  or  a 
deficiency  of  the  hydroxide  quantitative  results  are  not  obtainable 
even  after  standing.  If  the  volume  of  the  aqueous  acetone  is  20  cc, 
10-15  cc.  of  3  N/2  potassium  hydroxide  must  be  taken,  and  the 
reaction  is  then  complete  in  two  minutes.  For  100  cc.  of  acetone 
solution,  25  to  30  cc.  of  the  hydroxide  must  be  added,  and  the  time 
of  reaction  is  three  to  five  minutes.  In  two  experiments  with  abso- 
lute acetone  in  aqueous  solution,  the  results  obtained  were  correct 
within  0.1  and  0.5  per  cent,  respectively. — Hermans  (Chcm.  Wcck- 
blad,  1921,  18,  348,  through  /.  5^.  C.  /.,  1921,  p.  488). 


Determination  of  Sugar  in  Urine. — In  the  method  devised 
by  Benedict  and  Osterberg  the  urine  is  diluted  so  that  the  specific 
gravity  does  not  exceed  1.030.  Fifteen  cc.  is  treated  with  about  i 
gm.  bone-black  (smaller  quantities  of  both  may  be  used  if  desired). 
The  mixture  is  shaken  vigorously  occasionally  for  from  five  to  ten 
minutes,  and  then  filtered  through  a  small  dry  filter  into  a  dry  flask 
or  beaker.  From  i  to  2  cc.  of  the  urine  filtrate  is  measured  into  a  test 
tube  which  is  graduated  at  25  cc,  and  if  the  volume  used  was  less 
than  3  cc.  enough  water  is  added  to  make  the  volume  exactly  3  cc. 
Then  exactly  i  cc.  of  0.6  per  cent,  picric  acid  solution  (best  pre- 
pared from  dry  picric  acid)  and  0.5  cc.  of  5  per  cent,  sodium  hy- 
droxid  solution  are  added.  Just  before  the  tube  is  ready  to  be 
placed  in  boiling  water  5  drops  of  50  per  cent,  acetone  (this  should 
be  prepared  fresh  every  day  or  two  by  diluting  some  pure  acetone 
with  an  equal  volume  of  water)  i:;  added  taking  care  that  the  drops 
fall  into  the  solution  and  not  on  the  sides  of  the  tul^e.  The  tube  is 
shaken  gently  to  mix  the  contents,  and  placed  immediately  in  boiling 
water  for  from  twelve  to  fifteen  minutes.  The  standard  solution  is 
simultaneously  prepared  by  treating  3  cc.  of  pure  glucose  solution 
(containing  i  mg.  of  the  sugar)  exactly  as  described  for  the  un- 
known solution  and  heating  simultaneously.  The  pure  glucose  solu- 
tion containing  i  mg..  of  the  sugar  in  3  cc.  of  solution  will  keep  in- 
definitely if  preserved  with  a  little  toluene.  The  authors  have  not 
been  able  to  find  a  colored  solution  which  matches  the  colored  prod- 
uct of  the  reaction  and  which  is  permanent. —  (Joiirn.  Biol.  Chem., 
through  Jouni.  Amor.  Med  Assoc.) 
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SvNTiiKTic  CjASdlim:. — A  German  process  for  making  gasoline, 
called  the  Uurgess  process,  has-been  developed  by  the  originators 
of  the  Ilaber  process  for  the  fixation  of  atmospheric  nitrogen  by 
combining  it  with  hydrogen.  In  carrying  out  this  process  hydrogen 
is  passed  over  carbon  at  200  atmospheres  pressure  and  at  a  tem- 
perature of  700°  C,  whereby  hydrocarbons  are  formed.  It  is 
stated  that  the  process  has  been  examined  ])y  an  .American  engineer, 
who  has  reported  that  the  method  is  in  actual  operation  and  is  pro- 
ducing motor  fuel  on  a  small  scale.  If  this  process  should  succeed 
in  competing  with  gasoline  from  petroleum  it  would  be  of  great  in- 
dustrial importance.  From  Joiirn.  Indus.  Eng.  Clicni.  14,  165, 
through  Amcr.  Jour,  of  Science. —  (H.  L.  W.) 


Thymol,  ]\Ienthol  .\.\'d  AIextiioxe  From  Eucalyptus  Oils. 
— The  genus  llucalyptns  includes  numerous  species,  Australasian  in 
origin,  some  of  which  are  among  the  tallest  trees  in  the  world.  Their 
leaves  contain  volatile  oils  of  complex  composition.  In  many  species 
a  crystallizable  phenol  is  present,  but  it  is  not  thymol.  A  study  of 
the  oil  from  E.  dives,  known  locally  as  the  "broad-leaved  pepper- 
mint,'' has  been  made  by  Smith  and  Penfold,  of  the  Technological 
^Museum  of  Sydney,  N.  S.  W.,  the  results  of  which  appear  in  Jour. 
Roy.  Soc.  N.  S.  IV.,  for  1920  (vol.  41). 

That  the  leaves  of  certain  species  of  Eucalyptus  have  an  odor 
resembling  peppermint  was  noticed  by  the  early  settlers.  Baker  and 
Smith  first  isolated  the  constituent  to  which  the  odor  is  due  and 
found  it  to  be  a  ketone.  They  called  it  "piperitone."  From  the  E. 
dives,  the  yield  is,  at  some  seasons,  over  3  per  cent.  As  this  species 
is  one  of  the  most  abundant  of  the  genus  a  rich  source  of  the  ke- 
tone is  available.  The  remainder  of  the  oil  is  mostly  phellandrene, 
which  is  now  recognized  as  one  of  the  most  serviceable  materials  for 
flotation  w^ork  and  has  other  uses. 

Thymol  can  be  obtained  from  piperitone  by  comparatively  sim- 
ple operations,  and  menthone  is  also  easily  obtained  by  reduction, 
from  which  menthol  can  be  produced  by  further  reduction.  Piper- 
itone is  normally  levorotatory,  as  is  also  the  corresponding  alcohol, 
piperitol,  but  readily  passes  into  a  racemic  form  if  heated  to  its 
boiling  point  under  certain  conditions.  The  piperitone  originally  ob- 
tained was  inactive  because  it  had  been  distilled  under  atmospheric 
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pressure,  but  when  distilled  under  very  low  pressure  the  tendency  to 
racemation  is  overcome.  Piperitone  combines  with  sodium  acid 
sulphite  without  much  difficulty,  but  the  compound  is  soluble  in  the 
aqueous  solution,  but  on  standing  several  days  a  crystalline  mass 
separates  from  which  the  pure  substance  can  be  recovered. 

The  authors  of  the  paper  describe  the  production  of  thymol, 
menthone  and  menthol  from  pure  piperitone.  The  yield  of  thymol 
was  25  per  cent,  of  the  original  material,  but  it  is  believed  that  im- 
provements are  possible  by  which  the  amount  required  by  theory 
can  be  produced.  The  thymol  obtained  responded  to  the  standard 
tests  for  that  substance.  To  obtain  menthone,  piperitone  was  sub- 
jected for  six  hours,  at  a  temperature  ranging  from  175°  to  180° 
C,  to  the  action  of  purified  hydrogen  in  presence  of  a  nickel  catalyst. 
The  double  bond  was  readily  opened  out  with  formation  of  men- 
thone, but  the  carbonyl  group  was  not  affected  even  after  two  days' 
action.  Under  correct  conditions,  however,  the  reduction  to  men- 
thol will  take  place.  Sodium  amalgam  or  sodium  cannot  be  satis- 
factorily applied  in  these  procedures,  because  a  solid  bi-molecular 
ketone  is  promptly  produced.  The  yield  of  menthone  by  the  process 
above  noted  was  almost  theoretical,  and  it  responded  to  the  tests 
for  that  substance.  Any  unchanged  piperitone  can  be  removed  by 
the  action  of  sodium  sulphite. 

Menthol  was  obtained  by  heating  the  reduction  product  from 
piperitone  at  from  170°  to  180°  C.  for  two  hours  with  an  equal 
weight  of  phthalic  anhydride,  dissolving  the  melt  in  sodium  hy- 
droxide, and  removing  the  small  quantity  of  menthone  by  ether. 
The  phthalic  acid  compound  was  regenerated  by  treatment  with 
dilute  hydrochloric  acid,  the  phthalic  ester  decomposed  by  boiling 
with  alcoholic  potassium  hydroxide,  and  the  menthol  separated  and 
crystallized.  The  odor  was  excellent,  but  the  product  was  optically 
inactive,  as  is  usual  with  synthetically  prepared  substances.  A  sep- 
aration of  the  two  components  is,  however,  possible. —  (H.  L.) 
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SOLID  EXTRACTS 

About  twenty  kinds  of  flics  fre([uent  houses.     Practically  all  of 
them  are  potential  carriers  of  disease. 


It  is  believed  that  shellfish  and  fish  are  responsible  for  the  bulk 
of  London  typhoid  fever  during  the  past  twenty-five  years. 


"If  a  few  rows  of  squashes  are  planted  in  cucumber  and  canta- 
loupe fields,  the  moths  that  lay  the  pickle-worm  eggs  will  attack  the 
squashes  and  not  the  other  fruits."  But  the  horticulturist  must  be- 
ware of  a  cross-fertilization,  particularly  inasmuch  as  the  squash 
is  very  fond  of  mating  with  the  cantaloupe. 


Alterations  in  ancient  Greek  manuscripts  w^ere  so  common  and 
so  easily  made  that  Democrates  composed  his  book  of  medicaments 
in  metrical  form  so  that  there  might  be  no  change  made  in  numbers 
or  words.  A  translation  made  with  a  desperate  sprinkling  of  poetic 
license  follows : 

Master,  Master, 

Use  a  plaster, 

Powdered  rice  and  alabaster, 

Turpentine  and  oil  of  wine. 

Gin  and  oil  of  castor. 


Twace  the  usual  mileage  could  be  obtained  if  a  tellurium  com- 
pound were  added  to  the  gasoline  and  motors  were  charged  to 
higher  compression. 

Recent  research  seemingly  shows  conclusively  that  endemic 
goiter  is  due  to  deficient  supply  of  iodin  in  drinking  water. 


Vitamines  have  recently  been  found  to  stimulate  the  growth  of 
certain  molds.  Other  molds  are  either  able  to  do  without  them  or 
else  are  able  to  manufacture  them  for  themselves. 
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Lead  may  be  too  pure  for  practical  purposes.  Roofing  made  of 
commercial  lead,  99.9  per  cent,  pure,  is  too  soft  and  when  on  a 
steep  roof  has  a  tendency  to  flow  downward  under  its  own  weight 
and  the  heat  of  the  sun. 


The  Alulford  exploration  party,  now  in  South  America,  has  se- 
cured photographs  in  Bolivia  of  what  is  considered  to  be  the  largest 
tree  cactus  in  the  world.    It  has  a  limb  spread  of  forty  feet  or  more. 


PVom  twenty  to  twenty-five  gallons  of  95  per  cent,  alcohol  can 
be  obtained  from  a  ton  of  dry  coniferous  wood,  such  as  Douglas  fir 
or  Southern  yellow  pine. 


"Electron"  is  not  only  a  name  for  the  divisions  of  the  atom  but 
also  for  an  alloy  consisting  of  95  per  cent,  magnesium,  4^  per  cent, 
zinc  and  ^  per  cent,  copper. 


A  patient  was  admitted  into  a  Philadelphia  hospital  recently  who 
had  almost  exhausted  himself  with  hiccoughing  over  a  period  of 
five  days.  He  was  permanently  cured  by  being  partially  anaesthetized 
with  ether,  administered  in  the  usual  way. 


The  white  cell  of  the  blood  is  endowed  with  hypnotic  powers 
over  certain  parasites.  It  is  said  that  the  Hsemogregarina  Stepanovi 
becomes  paralyzed  when  it  comes  in  contact  with  a  leukocyte.  Its 
wavy  motion  stops  and  it  places  itself  in  a  stiff  position,  mesmerized 
into  inactivity.  It  is  then  promptly  gobbled  up  by  the  white  cell. 
This  parasite  infests  reptile  blood. 


What  is  the  color  of  pure  elemental  iron? 

Brown  ?    No ! 

Rusty  yellow?    No! 

Guess  again ! !    No,  sir !  its  color  is  a  silver  white ! ! ! 


The  only  way  to  disarm  a  poisonous  snake  is  to  kill  it.  Remov- 
ing the  fangs  only  affords  an  opportunity  for  others  to  grow  quickly 
into  their  place.  In  fact  a  number  of  small  half-grown  fangs  are 
always  waiting,  ready  to  be  developed. 
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NEWS  ITEMS  AND  PERSONAL  NOTES 

Professor  Cook,  with  Mr.  CHffe,  a  member  of  the  Uoard  of 
Trustees,  attended  the  conference  of  representatives  of  pharmaceuti- 
cal bodies,  which  recently  met  at  Washington  to  discuss  the  alcohol 
question. 


The  tenth  lecture  of  the  popular  series  was  delivered  by  Ivor 
Griffith,  on  the  subject,  "One  Drop  of  Blood."  A  large  audience, 
constituted  in  part  of  hospital  technicians  and  internes,  attested  to 
the  value  and  interest  of  this  type  of  instruction.  Dean  La  Wall  is 
next  on  the  program  with  his  "Foods  of  the  Next  Century''  lec- 
ture, which  is  certain  to  be  of  interest,  particularly  to  those  who 
"can  eat  in  any  language." 


The  Alpha  Sigma,  Chemistry  Organization,  is  proud  of  its 
scientific  record.  It  does  not  satisfy  itself  with  Smokers  and  Dances, 
but  prefers  to  hold  meetings  which  aflford  some  mental  nourishment. 
Each  month  alumni  members  address  the  society  on  some  technical 
chemical  topic  and  the  meetings  are  well  attended. 


Adley  B.  Nichols,  Instructor  in  Operative  Pharmacy,  recently 
attended  the  Grand  Council  meeting  of  the  Phi  Delta  Chi  Fra- 
ternity in  session  at  Kansas  City,  AIo.  Air.  Nichols  takes  an  active 
interest  in  the  affairs  of  this  body,  which  may  account  for  the 
strength  of  this  College's  chapter  of  that  famous  fraternity. 


The  Freshman  class  gave  a  Reception  and  Dance  to  the  Senior 
class  at  the  LuLu  Temple,  evening  of  February  20th.  As  usual  the 
Freshmen  were  on  hand  in  gay  numbers,  but  the  Seniors  were  not 
quite  so  i)lentiful.  They  do  say  that  Professor  Youngken  was  giv- 
ing his  examination  the  next  day.  And  of  course  that  "is  another 
story." 


302  Nezvs  Items  and  Personal  Notes         { ^'\J°l'i';-  j^j'a^'''"* 

Founders'  Day  Celebration,  which  occurred  February  23,  1922, 
bids  fair  to  be  an  annual  occurrence.  A  varied  program,  which 
consisted  in  part  of  speeches  by  a  number  of  prominent  educators 
and  physicians,  entertained  quite  a  large  gathering  of  Philadelphia 
pharmacists  and  others  interested  in  the  College.  Dean  Bradley,  of 
the  ]\Iassachusetts  College  of  Pharmacy,  was  one  of  the  speakers  of 
the  evening. 


President  Braisted  was  the  principal  guest  of  the  Kiwanis 
Club  at  one  of  its  recent  functions;  and  the  brilliant  address  which 
he  made  on  this  occasion  made  a  deep  impression  upon  his  au- 
dience. He  spoke  of  the  plans  for  the  new  and  enlarged  college, 
and  the  visions  which  he  had  for  making  it  a  centre  of  pharma- 
ceutic  and  medical   research. 


The  monthly  meetings  of  the  faculty  continue  with  regularity. 
The  Engineers'  Club  is  the  accustomed  meeting  place,  and  after  the 
dinner,  usually  well  selected  and  prepared,  comes^the  menu  of  mental 
calories.  At  the  March  meeting  following  a  well-chosen  dinner  of 
pasteurized  potatoes  and  par-boijed  spinach.  Dr.  Horn,  professor  of 
physical  chemistry,  spoke  exhaustively  on  the  subject  of  Vitamines. 
It  was  one  of  the  keen,  analytical  and  systematic  presentations, 
which  Dr.  Horn  knows  how  well  to  deliver. 


The  annual  dance  of  the  Phi  Delta  Chi  Fraternity  was  held 
Thursday  evening,  March  16,  at  the  Belmont  Country  Club,  It 
proved  to  be  the  biggest  social  function  of  the  College  year. 


The  American  Pharmaceutical  Association  has  available  a  sum 
amounting  to  $360  which  will  be  expended  after  October  i,  1922,  for 
the  encouragement  of  research. 

Investigators  desiring  financial  aid  in  their  work  will  com- 
municate before  June  ist,  with  Prof.  H.  V.  Amy,  Chairman  A. 
Ph.  A.  Research  Committee,  115  West  68th  Street,  New  York,  giv- 
ing their  past  record  and  outlining  the  particular  line  of  work  for 
which  the  aid  is  desired. 
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EDITORIAL 


THE  REGENERATION  OF  A  GREAT  IVROFESSION. 

Imagine  two  young  people,  living  in  an  isolated  district  where 
the  opportunities  for  educacion  or  self-betterment  are  very  limited, 
have  fallen  in  love  with  each  other.  The  young  man  sees  in  the 
girl  the  exempification  of  all  the  virtues  of  his  community ;  he  can 
see  no  lack  in  her  education,  incomplete  as  it  is,  nor  does  he  hnd 
fault  with  her  manners,  crude  though  they  may  be,  because  he  knows 
nothing  better  himself.  Moved  with  ambition  to  improve  his  con- 
dition he  goes  out  into  a  larger  "community.  An  opportunity  is 
grasped  to  go  to  college.  After  four  or  five  years  he  returns  to  his 
native  tow^n.  The  girl  who  before  had  seemed  to  him  the  paragon  of 
all  the  graces  now  appears  untutored  and  awkward ;  virtuous  as  she 
may  be  she  no  longer  holds  any  attraction  for  him. 

Analogous  to  these  two  lovers  is  the  situation  of  pharmac\-  and 
medicine.  A  few  years  ago  the  druggist  and  the  doctor  were  on  a 
practical  parity  as  far  as  education,  or  rather  lack  of  education,  was 
concerned.  Twenty-five  years  ago  any  one  of  ordinary  ability  with 
a  grammar  school  education,  after  three  years  of  study  in  a  medical 
school,  was  ready  to  go  out  to  practice  medicine.  Educational  quali- 
fications of  the  man  who  wrote  the  prescription  at  that  time  were 
practically  equivalent  to  that  of  the  man  who  compounded  the  pre- 
scription, for  the  extra  year  of  schooling  that  the  physician  re- 
ceived was  compensated  by  the  practical  experience  in  the  drug 
store  required  of  the  pharmacist.  Today  the  physician  must  not 
only  be  a  high  school  graduate,  but  also  have  had  one  or  more 
years  of  collegiate  education,  must  have  spent  four  years  in  the 
medical  school  and,  in  some  States,  a  year  of  hospital  experience  be- 
fore he  can  be  legally  licensed  to  practice  his  profession.     During 
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the  past  three  decades  while  the  physician  has  increased  by  seven 
years  the  time  of  preparation  for  his  life  work,  the  pharmacist  has 
added  but  two.  Is  it  any  wonder  that  the  doctor  of  today  shows  a 
tendency  to  hold  the  apothecary  in  lower  esteem  than  did  his  father 
when  both  professions  were  equally  lacking  in  their  educational  c^uali- 
fications  ? 

The  whole  community  today  is  more  highly  educated  than  it 
was  a  generation  ago.  Illiteracy  has  practically  disappeared,  our 
high  schools  are  taxed  to  their  capacity,  and  even  the  colleges  are 
embarrassed  in  their  attempts  to  find  a  means  of  caring  for  those 
who  are  eager  for  more  knowledge.  Is  it  to  be  marvelled  at,  that 
the  druggist  no  longer  holds  the  respect  and  deference  of  the  com- 
munity that  were  his  a  few  years  ago? 

J\Iany  are  viewing  with  alarm  today  the  manifest  tendency  to- 
wards the  commercialism  of  the  drug-store.  They  foresee  the  de- 
generation of  a  dignified  profession  to  a  petty  business.  As  a  busi- 
ness retail  pharmacy  can  never  take  high  rank,  the  class  of 
goods  that  it  has  for  sale  are  financially  piddling ;  as  a  profession  an 
exalted  position  is  open,  the  class  of  service  it  has  to  oflfer  is  of 
paramount  dignity. 

The  history  of  pharmacy  is  a  noble  one.  The  contributions  of 
the  pharmaceutical  profession  towards  the  improvement  of  our  thera- 
peutic agents,  up  until  the  middle  of  the  last  century,  were  as 
notable  as  those  made  by  the  medical  profession.  The  names  of 
Scheele,  of  Sertiirner,  and  of  Pelletier  stand  as  high  in  the  scroll  of 
medical  fame  as  any  physicians  of  their  day.  But  the  part  played  by 
pharmacists  of  recent  years  in  the  epochal  developments  of  ^lateria 
Medica  has  not  been  nearly  so  conspicuous. 

The  reasons  that  pharmacy  in  recent  years  has  contributed  so 
little  to  the  advance  of  medicine.  I  believe,  may  all  in  their  last 
analysis  be  referred  to  the  insufficiency  of  ])harmaceutical  education. 
In  the  first  place,  the  investigator  who  is  lacking  in  thoroughness  of 
training  is  at  a  disadvantage  which  only  the  most  positive  genius 
could  struggle  against.  But  more  important  than  even  this  handicap 
is  the  fact  that  a  pharmaceutical  career  holds  little  attraction  for  men 
of  scholarly  am])itions.  "Birds  of  a  feather  flock  together";  a 
young  man  eager  to  accomplish  something  in  the  scientific  world 
naturally  gravitates  towards  that  profession  where  something  is 
being  accomplished. 
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It  seems  to  me  undenial)le  that  pharmacy  has  fallen  from  her 
erstwhile  high  estate.  How  is  she  to  regain  the  respect  of  the  med- 
ical world?  Certainly  not  by  boasting  of  past  glories  or  whining 
over  present  indignities,  but  only  by  "bringing  forth  fruits  meet  for 
repentance."  First  and  foremost,  we  must  cease  from  holding  our 
profession  so  cheaply.  The  world  will  not  respect  us  until  we  re- 
spect ourselves.  Pharmacists  must  demonstrate  their  own  belief  in 
the  dignity  of  pharmacy  by  opening  her  gates  only  to  those  who 
are  deserving;  in  other  words  there  must  be  an  elevation  of  edu- 
cational standards  and  the  degree  in  pharmacy  made  to  stand  for 
something  in  the  intellectual  world.  To  do  this  it  is  esjential  that 
the  schools  of  pharmacy  shall  no  longer  be  bound  down  by  financial 
anxieties.  Higher  education  today  is  not  and  cann(jt  be  self-sup- 
porting. Any  institution  which  looks  to  the  fees  of  its  students  as 
the  sole  source  of  revenue  unfits  itself  to  compete  with  "institutions 
of  learning."'  The  temptation,  nay  the  necessity,  of  lowering  the 
bars  to  admit  all  those  who  have  the  money  to  pay,  however  lack- 
ing in  mental  qualifications,  is  too  strong  to  be  resisted.  Either 
a  considerable  endowment  or  the  continuing  contril)Utions  of  philan- 
thropic citizens  to  meet  a  considerable  part  of  the  expense  of  the 
college  of  pharmacy  is  an  absolute  sitie  qua  non. 

Granted  this  readjustment  of  our  educational  requirements,  lit- 
tle by  little  pharmacy  will  again  elevate  its  position;  the  higher 
type  and  better  preparation  of  the  rising  generation  of  pharmacists 
will  gradually  make  themselves  felt  in  the  intellectual  world.  T.ut 
the  process  will  evidently  be  a  slow,  evolutionary  one.  Much  can 
be  done  to  hasten  the  consummation  by  what  we  might  call  artificial 
stimulation  of  research.  There  are  still  many  men  in  pharmacy 
qualified  by  native  ability  and  educational  training  to  make  valuable 
contributions  to  the  good  of  humanity.  Many  of  these,  however, 
are  held  down  by  the  routine  drudgery  of  teaching,  \vhich  they  must 
do  to  earn  their  bread  and  butter,  and  by  the  absence  of  the  incen- 
tive of  a  sympathetic  atmosphere.  I  can  imagine  no  more  hopeful 
means  of  arousing  the  latent  scientific  ambitions  of  pharmacists  than 
the  extraordinary  vision  of  President  T.raisted.  His  plan  of  a  great 
institution  of  therapeutic  research  offers  at  once  both  the  oppor- 
tunity to  do  something  worth  while  and  the  stimulation  which  comes 
from  contact  with  those  who  are  doing. 
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It  behooves  the  pharmaceutical  profession  of  the  country — 
not  merely  the  Alumni  of  the  Philadelphia  College  of  Pharmacy, 
but  all  those  interested  in  the  welfare  of  their  calling — to  acclaim 
their  interest  and  lend  their  active  support  to  this,  the  most  hopeful, 
nay  the  only  promising,  constructive  plan  for  the  regeneration  of 
a  great  profession. 

H.  C.  W,  Jr. 


HOSPITAL  PHARMACY. 

The  other  day  there  came  to  a  certain  Philadelphia  hospital  a 
man  of  authority  whose  business  it  was  to  make  a  careful  statistical 
report  of  the  hospital's  facilities  and  personnel.  He  inquired  with 
great  care  into  the  equipment  of  the  institution,  making  painstaking 
entries  onto  a  huge  ledger  page  which  he  had  with  him.  Very  little 
seemed  to  escape  his  trained  eye.  He  had  made  a  business  of  his 
work  and  his  entries  into  the  record  sheet  showed  that  thoroughness 
was  one  of  his  strong  points.  Operating  room  service,  anaesthetic 
procedures,  ward  arrangement,  kitchen  and  diet  room  equipment,  so- 
cial service  department,  free  clinic  features,  surgical  dispensary 
equipment,  office  force,  financial  and  hospital  records, — everything 
passed  in  parade  before  his  careful  scrutiny.  The  laboratory  equip- 
ment, number  of  microscopes,  colorimeters,  autoclaves,  incubators, 
microtomes  and  what  not,  laboratory  records  and  personnel  were 
given  detailed  consideration,  but  oddly  enough  out  of  his  hundreds  of 
questions  not  a  single  one  was  directed  towards  the  hospital  pharm- 
acy. We  wondered  how  such  a  thorough  investigator  could  ever 
have  neglected  this  important  part  of  the  hospital  organization,  and 
we  sought  from  him  an  explanation  of  this  peculiar  omission.  And 
strangely  enough,  he  could  give  no  intelligent  answer  other  than  to 
state  that  the  Commissioner,  whose  agent  he  was,  had  never  inquired 
into  hospital  pharmacy  conditions  and  that  he  had  apparently  deemed 
the  matter  of  insufficient  import  to  merit  inquiry  and  considera- 
tion. 

This  ignoring  of  a  department  so  fundamentally  necessary  to 
the  proper  conduct  of  a  hospital  seems  to  us  very  unwise  and  not 
at  all  in  keeping  with  modern  ideas  of  service.  It  may  be  true 
to  some  extent  that  therapeutic  nihilism  is  the  order  of  the  day. 
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but  internists  and  surgeons  alike  still  (lei)en(l  upon  therapeutic  agents 
to  i)erfonn  specific  duties  and  to  relieve  their  patients  of  discom- 
fort or  pain.  J'he  surgeon's  or  the  internist's  responsibility,  insofar 
as  the  therapeutic  agents  are  concerned,  ends  with  annotating  upon 
the  patient's  chart  the  medicament  desired. 

But  who  is  to  superintend  the  furtherance  of  the  remedy? 
\\'ho  is  to  see  that  the  proper  dose  of  the  correct  and  standardized 
drug  is  furnished  to  the  patient?  The  surgeon  orders  his  patient  an 
intravenous  injection  of  bicarbonate  of  soda  or  irrigation  of  a 
wound  with  Dakin  Solution — and  lie  e.xpects  that  his  patient's  wel- 
fare is  impeccably  cared  for  by  having  these  solutions  properly 
prepared.  There  is  much  at  stake.  It  may  spell  life  or  it  may  spell 
death  for  the  patient.  To  whom  does  the  hospital  look  for  the 
exact  manipulation  of  these  agents?  Is  the  man  who  prepares  these 
vital  remedies  equipped  for  his  work?  Oddly  enough  this  most  im- 
l^ortant  phase  of  medical  service  is  greatly  overlooked  and  disre- 
garded, and  particularly  so  by  the  organizations  which  prescribe 
specifications  for  hospital  management  and  service. 

Would  not  a  tentative  list  of  questions  such  as  we  are  submitting 
here  aid  in  diagnosing  the  value  of  the  hospital  pharmacy  service  and 
also  help  in  elevating  the  standards  of  the  profession  in  that  impor- 
tant phase  of  its  activities? 

QUESTIONNAIRE. 

A.  Outline  of  PlianiMcy  Staff,   With  Particular  Reference  to  tlir 
Follozi'ing  Data: 

Is  the  chief  pharmacist  a  college  graduate,  and  a  registereil 
pharmacist  in  the  resident  State? 

Are  the  assistants  State  qualified? 

What  are  the  hours  of  service  in  the  pharmacy? 

What  laboratory  assistance  can  the  pharmacy  furnish  ?  (  \'ery 
frequently  the  pharmacist  is  well  equipi>ed  to  assist  in  im- 
portant laboratory  service  for  he  may  be  a  trained  chemist 
or  bacteriologist.) 

Who  has  direct  charge  of  the  narcotic  supplies  and  are  the 
narcotic  records  carefully  kept? 

Who  has  direct  charge  of  the  alcohol  and  alcoholic  liquid  sup- 
plies and  are  these  records  carefully  kept? 
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\\'ho  is  the  purchasing  agent  for  the  pharmacy  suppHes?  Are 
they  economically  and  carefully  purchased?  Is  quality 
or  cheapness  the  basis  of  purchase?  •  (Unfortunately  the 
condition  exists  where  an  intimate  knowledge  of  drug  valua- 
tion is  not  possessed  by  the  buyer,  frequently  the  superin- 
tendent or  medical  director.) 

Is  the  pharmacy  self-supporting? 

1).  Specific  Questions: 

Do  you  manufacture  your  own  tablets,  ointments,  pastes,  galeni- 
cals, ampules,  etc.  .■' 

Are  you  equipped  to  standardize,  by  assay  or  otherwise,  your 
fluidextracts  and  tinctures? 

Have  you  a  system  whereby  antiquated  and  therefore  inert  prep- 
arations are  regularly  discarded? 

Do  you  manufacture  and  standardize  your  own  Dakin's  Solu- 
tion? 

Are  you  equipped  to  prepare  the  various  intravenous  medica- 
tions, 606,  neoarsphenamine,  etc.  ? 

Are  the  biological  supplies  properly  refrigerated? 

Have  you  an  assembled  collection  of  poison  antidotes  ready  for 
emergencies  ? 

It  is  understood  that  this  list  is  but  tentative  and  open  to  a 
good  deal  of  correction.  But  it  is  a  step  in  the  right  direction  and 
hospital  pharmacy  should  not  be  conducted  in  the  haphazard  way 
which  we  know  is  the  modus  operandi  of  that  importani  department 
in  many  of  the  small  institutions,  where  engagement  of  a  trained 
pharmacist  is  deemed  unnecessary. 

T.  G. 
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The  importance  of  food  to  luinian  welfare  is  paramount,  water 
and  air  beintj  the  only  other  factors  which  alTect  one  hundred  per 
cent,  of  the  jiopulation  one  hundred  per  cent,  of  the  time.  j.  Russell 
Smith  says  in  his  introduction  to  "The  World's  l-'ood   Resources": 

"Did  you  ever  figure  out  just  what  you  would  do  if  your  food 
supply  failed?  \'ou  probably  have  not,  but  a  good  observer  who 
has  seen  men  in  all  stages  of  starvation  in  the  Yukon  wilderness,  has 
it  worked  out  in  this  way :  Tf  a  man  misses  his  meals  one  day,  he  will 
lie.  If  he  misses  his  meals  two  days,  he  will  steal.  If  he  mis.ses  his 
meals  three  days,  he  will  kill.'  " 

Statistical  figures  of  food  consumption  by  countries  show  wide 
variations.  The  inhabitants  of  the  United  States  are  the  greatest  con- 
sumers of  food  in  the  world  today,  with  a  record  of  2664  pounds  of 
food  per  year  per  capita.  The  Japanese  hold  the  low  record  with 
9S0  pounds  of  food  per  year  per  capita. 

FOODS  OF  THE  REMOTF  PAST. 

During  the  half  million  or  more  years  that  man  or  a  semi-simian 
ancestor  is  known  to  have  inhabited  the  earth,  he  has  left  certain 
records  which  have  been  fairly  continuous  and  more  or  less  certain 
only  during  the  past  five  or  six  thousand  years.  From  the  time  of 
Pithecanthropus  Ercctus,  passing  through  the  periods  of  Homo  Hci- 
dclhcrgensis,  Eoanthropus,  Homo  N eanderthalensis ,  the  Cro-Mag- 
nards,  and  the  Grimaldi,  down  to  the  NcolitJiic  man  of  ten  or  twelve 
thousand  years  ago,  each  succeeding  race  must  have  consumed  food. 

In  Wells'  "Outline  of  History"  the  author  quotes  Mr.  Worthing- 
ton  Smith  upon  this  subject  as  f ollo\vs :  "Primeval  man  is  commonly 
described  as  a  hunter  of  the  great  hairy  mammoth,  of  the  bear  and 
the  lion,  but  it  is  in  the  highest  degree  improbable  that  the  human 
savage  ever  hunted  animals  much  larger  than  the  hare,  the  rabbit  and 
the  rat.  ^lan  was  probably  the  hunted  rather  than  the  hunter.  The 
primeval  savage  was  both  herbivorous  and  carnivorous.  He  had  for 
food  hazel  nuts,  beech  nuts,  sweet  chestnuts,  earth  nuts  and  acorns. 
He  had  crab  apples,  wild  pears,  wild  cherries,  wild  gooseberries,  bul- 
laces,  sorbs,  sloes,  blackberries,  yewberries,  hips  and  haws,  water 
cress,  fungi,  the  larger  and  softer  leaf  buds,  nostoc  (the  vegetable 
substance  called  "fallen  stars'  by  country  folk),  the  fleshy,  asparagus- 
like rhizomes  or  subterrannean  stems  of  the  Labiat?e  and  like  plants, 
as  well  as  other  delicacies  of  the  vegetable  kinirdom. 
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periments  have  been  made  with  a  variety  of  P.  radula  {Perfumery 
and  Essential  Oil  Record,  V,  1914,  p.  423)  ;  but  they  have  not  been 
continued. 

According  to  a  notice  of  Bertoni  (in  the  Coltivatore  ex.  Bull. 
Off.  Gouv.  gen.  de  I'Algcrie;  cf.  Schimmel,  Ben,  1907,  I,  p.  45),  the 
cultivation  of  pelargonium  in  Italy  is  inconsiderable  in  spite  of  the 
rising  consumption  in  the  tobacco  industry  and  its  importance  for 
the  manufacture  of  perfumes.  I  must  confess  that  nothing  is  known 
to  me  about  the  cultivation  of  pelargonium  in  Italy  or  of  its  use  in 
the  manufacture  of  tobacco. 

CULTIVATION. 

The  plant  may  attain  an  age  of  more  than  twelve  years  (Chara- 
bot  and  Gatin,  p.  290).  In  cultivation,  all  plantations  are  renewed 
after  from  five  to  six  years  (Heuze,  p.  307).  The  plant  is  indiffer- 
ent to  great  heat,  but  suffers  if  the  temperature  sinks  to  2°  or  3°  C, 
so  that  a  winter  temperature  of  5°  C.  may  be  considered  the  lowest 
limit  of  cultivation.  Reunion  and  Algeria,  whose  average  winter 
temperature  is  from  11°  to  12°  C,  are  therefore  much  more  favor- 
able to  the  cultivation  of  the  plant  than  Southern  France,  where  the 
plants  must  be  renewed  every  year  or  else  be  protected  from  the 
cold.  To  grow  exuberantly,  the  plant  needs  a  quantity  of  rain  of  at 
least  700  mm.,  and  a  locality  well  exposed  to  the  sun.  Good  artificial 
irrigation,  as  it  exists  in  Reunion,  increases  the  weight  of  the  crop, 
but  not  the  quantity  of  oil  in  tons.  In  France  and  Algeria,  there- 
fore, this  method  is  not  used,  especially  because  the  soil  is  soon  ex- 
liausted  and  gets  a  firm  crust,  which  at  length  does  harm  to  the  plant. 

QUALITY  AND  CULTIVATION  OF  THE  SOIL. 

The  rose-pelargonium  prefers  a  soil  which  is  well  permeable 
and  of  silicious  or  silicious-clayish  quality.  As  the  plant  is  very  sen- 
sitive to  stagnant  water,  the  soil  must  be  perfectly  level  and  deeply 
plowed,  the  plant  being  in  need  of  good  ventilation  to  grow  well. 
By  this  method  also  the  root-stocks  of  Cynodon  dactylon,  the  most 
disagreeable  weed  of  Northern  Africa,  are  removed.  After  every 
cutting  the  rows  are  hewed  through  or  slightly  plowed.  The  quan- 
tity of  manure  and  the  manner  of  its  application  and  distribution  is 
of  great  importance.     Concerning  this  we  have  some  accounts. 

Boutilly  on  Reunion  (p.  179),  for  the  conditions  prevailing 
there,  recommends  an  annual  manuring  of  a  tor^  of  superphosphate 
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per  hectare.  He  tries  (see  table  below)  to  prove  that  lime  is  worth- 
less (cf.  columns  5-6  of  the  table)  and  chloride  of  potassium  and 
nitrate  of  natrium  prejudicial  (columns  7-9)  to  the  plant.  De  \'il- 
lele  (pp.  218-219,  249-251).  on  the  other  hand,  maintains  that  lime 
is  an  excellent  manure  for  acid  soils  such  as  are  frequently  found  in 
Reunion. 

Results  of  an  are. 
2d  ctg. 
T.--    1     r  nr  May-     3d  ctg.  4th  ctg. 

Kmd  of  Manure.  istctg.       June.       Nov.,  Mar.. 

(According  to  Boutilly.  p.  178)  Jan.,  1895.     1895.        1895.     1896.     Total. 

1.  Superphosphate.  200  kg.  1.085         1.335  14  m  a-xt. 

2.  Superphosphate.  100  kg.  )                                              "^         "^  ^'^^ 
Nitrate  of  sodium,               SO  kg.  [  1.065        1.405           1.3          S25  4-05 
Lime,                                     50  kg.  j                                            000  4-y3 

3-  Superphosphate.  150  kg.  ^ 

Chloride   of   potassium,  50  kg.  S        '^■^°  ^-105  .925     .54        3.81 

4.  Superphosphate,  60  kg.  ] 

Chloride  of  potassium,  50  kg.  I  , 

Nitrate  of  sodium,  20  kg.  '^"5  -995  .88       .49        3.13 

Lime,  70  kg.^ 

I'  w'??f  •    ,  200  kg.  .690  .99  .8  .485  2.965 

6.  \\  ithout  manure.  .795  635  i  31  274 

7.  Chloride  of  potassium,  200  kg.  .^2  .67  ^89  ill  2^2 

8.  Chloride  of  potassium,  i  :^o  kg.  \  „  -^  o 
Nitrate  of  sodium.               50  kg.  /  -^^  -^  •  -^i  .325  2.225 

9.  Nitrate  of  sodium,  200  kg.  .615  .515  .855  .24  2.225 

He  sees  a  confirmation  of  his  opinion  in  analysis.  The  good 
effect  of  superphosphate  is  due,  in  his  opinion,  less  to  the  phosphate 
Itself  than  to  the  sulphate  of  lime,  which  is  mixed  with  it. 

Belle,  whose  plantations  are  situated  in  France  at  Biot,  Dept. 
des  Alpes  Maritimes,  recommends  800  kg.  of  superphosphate,  600 
kg.  of  nitrate  of  sodium,  and  400  kg.  of  chloride  of  potassium 
per  hectare  ( Charabot  and  Gatin,  p.  291). 

Lecq  and  Riviere  recommend  300  kg.  of  sulphate  of  ammonium, 
and  150  kg.  of  sulphate  of  potassium  (Charabot  and  Gatin,  p.  291  ). 

Jolivet  uses  300  kg.  of  superphosphate,  200  kg.  of  nitrate  of 
sodmm  or,  m  place  of  the  latter,  150  kg.  of  sulphate  of  ammonium, 
and  150  kg.  of  potassium  (Charabot  and  Gatin,  p.  291). 

PROPAG.VTIOX. 

The  propagation  is  made  by  cuttings,  as  the  plant  is  mostly 
sterile.  I  have  found,  however,  wild  specimens  producing  fruits  in 
the  outskirts  of  the  town  of  Alger,  near  Maison  Carree.  For  the 
propagation  the  third  cut  is  generally  used,  the  autumn  drivings. 
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"He  had  birds'  eggs,  young  birds,  and  the  honey  and  honeycomb 
of  wild  bees.  He  had  newts  and  snails  and  frogs.  He  had  fish  and 
fresh  water  mussels.  By  the  seaside  he  would  have  fish,  molluscs 
and  seaweed.  He  would  have  many  of  the  larger  birds  and  smaller 
mammals  which  he  could  easily  secure  by  throwing  stones  and  sticks 
or  by  setting  simple  snares.  He  would  have  the  snake,  the  slow 
worm  and  the  crayfish.  He  w^ould  have  various  grubs  and  insects, 
the  larger  larvje  of  beetles  and  many  caterpillars.  A  chief  and 
nourishing  object  of  food  would  doubtless  be  bones  smashed  up 
into  a  stiff  and  gritty  paste.  A  fact  of  great  importance  is  this — ■ 
primeval  man  would  not  be  particular  about  having  his  flesh  food 
over  fresh.  He  would  constantly  find  it  in  a  dead  state,  and,  if  semi- 
putrid,  he  would  relish  it  none  the  less,  for  the  taste  for  'high'  or 
half  putrid  game  still  survives." 

Speculation  again,  you  say?  Not  altogether,  for  evidences  of 
the  use  of  some  of  these  foods  have  been  found  in  the  debris  of 
caves,  or  of  the  long-submerged  habitations  of  the  lake  dwellers 
or  of  the  kitchen  middens  of  paleolithic  or  neolithic  man. 

FOODS   OF   BIBLICAL  TIMES. 

An  interesting  source  of  information  regarding  foods  is  found 
in  the  Bible  whose  chronology  covers  nearly  six  thousand  years  and 
carries  us  to  a  point  slightly  beyond  the  dawn  of  the  Christian  era. 

The  foods  mentioned  throughout  the  Bible  are  the  earliest  to  be 
recorded  in  literature  by  civilized  man.  The  first  mention  of  food  in 
the  book  is  in  Genesis  I,  29 :  "And  God  said,  Behold  I  have  given 
you  ever}^  herb  bearing  seed  which  is  upon  the  face  of  all  the  earth, 
and  every  tree  in  the  which  is  the  fruit  of  a  tree  yielding  seed ;  to 
you  it  shall  be  for  meat." 

That  man's  existence  in  the  Garden  of  Eden  was  to  have  been  as 
a  vegetarian,  as  indicated  by  the  foregoing,  is  confirmed  by  the  next 
reference  to  food  in  Genesis  H.  16.  17:  "Of  every  tree  of  the  gar- 
den tliou  may'st  freely  eat,  but  of  the  tree  of  the  knowledge  of  good 
and  evil,  thou  shalt  not  eat  of  it." 

Xo  reference  to  flesh  foods  is  directly  made  until  some  time 
after  the  expulsion  from  the  garden,  although  one  wonders  what  be- 
came of  the  flesh  of  the  animals  from  which  were  taken  tlie  skins 
used  for  clothing  (Gen.  HI,  21), 
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The  first  direct  reference  to  the  slaughter  of  animals  ii  in  con- 
nection with  Ahel's  oflfering  (Gen.  I\',  4). 

The  next  reference  to  food  is  in  Genesis  \T,  21,  and  is  also  a 
general  reference,  naming  no  specific  food :  "And  take  thou  unto  thee 
of  all  food  that  is  eaten,  and  thou  shalt  gather  it  to  thee  and  it  shall 
be  for  food  for  thee  and  for  them." 

It  is  hardly  possible  that  no  flesh  foods  were  eaten  at  this 
period  for  Abel  had  already  been  described  as  a  "keeper  of  sheep." 
and  it  is  hardly  likely  that  he  kept  them  for  ornamental  purposes. 
It  is  not  until  after  the  flood,  however,  that  express  permission  is 
given  to  consume  flesh  food,  in  Genesis  IX,  3 :  "Every  moving  thing 
that  liveth  shall  be  meat  for  you ;  even  as  the  green  herb  have  f 
given  you  all  things.  But  flesh  with  the  life  thereof,  which  is  the 
blood  thereof  shall  ye  not  eat." 

It  is  curious  that  prior  to  the  mention  of  any  specific  food  in 
the  Bible,  excepting  the  apple,  reference  is  made  to  wine  in  the  in- 
cident of  Xoah  and  the  product  of  the  vineyard. 

The  first  mention  of  foods  by  name  begins  in  Genesis  XIV,  18, 
where  "Melchizedek.  King  of  Salem,  brought  forth  bread  and  wine 
for  Abram."  The  first  mention  of  flesh  food  is  a  little  later  on 
when  Abraham  "fetched  a  calf,  tender  and  good."  In  connection 
with  this  same  meal  are  mentioned  fine  meal,  cakes,  butter  and 
milk. 

Other  foods  mentioned  in  Genesis,  in  the  order  of  their  ap- 
pearance are  lentils,  the  meat  of  young  goats,  venison,  corn  (used  in 
the  generic  sense  to  denote  grain),  wheat,  mandrakes,  oil  (un- 
doubtedly olive  oil),  grapes,  bake  meats,  honey,  nuts,  almonds  and 
spices. 

Additional  foods  mentioned  elsewhere  throughout  the  Bible  are 
barley,  beans,  citron,  cucumber,  figs,  fishes,  garlic,  hazel  nuts,  herbs, 
husks,  leeks,  locusts,  melons,  millet,  mulberries,  nuts,  olives,  onions, 
pomegranates,  quails  and  rye. 

The  corn  of  the  Bible  was  either  millet,  wheat,  or  spelt  (rye), 
never  maize,  which  was  not  then  known  in  the  eastern  hemisphere. 
The  apple  was  probably  the  apricot.  The  husks  were  St.  John's 
bread.  Xuts  were  walnuts  or  pistache  nuts.  Herbs  included  let- 
tuce, endive,  chicory  and  mint.  Spices  were  anise,  cassia,  cinnamon, 
coriander,  cumin,  dill,  hyssop,  mustard,  rue  and  saffron. 
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Eating  and  drinking  were  looked  upon  as  important  functions 
and  our  expressions  regarding  "the  fat  of  the  land''  and  "the  good 
things  of  Egypt"  are  of  Biblical  origin. 

The  early  peoples  of  all  lands  were  great  consumers  of  the 
edible  game  which  abounded  in  the  forests  and  of  the  fish  which  in- 
habited the  streams.  Among  many  early  races  and  continuing  up 
even  to  medieval  times,  there  was  a  common  soup  pot  or  family 
dish,  in  which  the  whole  meal  appeared.  This  is  undoubtedly  the 
origin  of  the  term  "pot  luck."  still  prevalent  with  us. 

China  had  possessed  for  thousands  of  years  a  flourishing  agri- 
culture and  horticulture  at  the  beginning  of  the  Christian  era,  but 
we  are  just  beginning  to  realize  the  possibilities  of  that  country 
through  the  work  of  the  Bureau  of  Plant  Industry  of  the  U.  S.  De- 
partment of  Agriculture,  of  which  more  will  be  said  later. 

Their  records  show  that  over  2000  years  ago  one  of  their  am- 
bassador explorers  brought  back  from  western  Asia  the  bean,  the 
lucern,  the  safifron,  the  sesame,  the  walnut,  pea,  spinach  and  the 
watermelon,  all  of  which  had  hitherto  been  unknown  to  the  Chinese. 
China,  in  return,  gave  to  the  world  the  peach  and  the  apricot,  both 
of  which  are  sometimes  erroneously  credited  to  Persia,  and  also  a 
number  of  the  citrus  fruits. 

The  early  civilizations  of  the  American  continent  had  carried 
agriculture  to  a  high  degree  of  perfection  and  the  contributions  of 
the  new  world  to  the  list  of  news  foods  are  second  to  none  in  impor- 
tance, as  will  be  seen  later. 

FOODS   OF   LATER  PERIODS. 

Feasts  and  banquets  in  past  ages  seemed  to  have  called  forth 
more  food  varieties  than  do  similar  events  today,  for  we  hear  of 
larks'  tongues,  of  pheasants  drenched  with  ambergris  and  of  pies  of 
carj)s'  tongues.  During  the  period  of  the  Renaissance  the  banquet 
came  to  be  more  luxurious  and  expensive  than  ever.  There  were 
often  principal  dishes  called  "subtleties"  in  the  nature  of  a  sur- 
prise, such  as  a  cooked  pelican  sitting  on  the  nest  with  its  young, 
or  a  whole  j)eacock  in  full  panoply,  the  skin  and  tail  being  replaced 
after  the  fowl  was  cooked.  In  1466,  upon  the  occasion  of  the  en- 
thronement of  Archbishop  Neville,  it  is  said  that  at  the  banquet 
which  followed  there  were  104  peacocks  served  in  this  manner. 
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Whale  meat  was  often  found  on  royal  tables  in  the  I'lftccnth 
century.     Porpoises  and  j^rampuses  were  served  whole. 

Meats  of  this  period  in  Great  Britain  included  f(jwl,  jMjrk,  beef, 
mutton  and  veal. 

The  fish  of  this  pericxl  are  einnncratcd  and  described  with  great 
particularity  by  Izaak  Walton. 

Beer  or  wine  was  an  indispensable  part  of  the  English  menu  in 
the  eighteenth  century.  Oysters  and  wine  were  considered  the 
proper  thing  for  breakfast. 

Sweets  and  conserves,  including  sugar,  were  first  used  in  the 
Orient  and  spread  through  Italy  to  the  remainder  of  Europe.  They 
were  first  sold  exclusively  by  the  apothecaries,  who  also  had  com- 
plete control  of  the  retailing  of  spices. 

The  culinary  art  or  the  cooking  of  foods  is  a  complete  subject 
in  itself,  which  has  its  own  literature  and  its  separate  historians. 
In  feudal  times  and  until  later,  the  large  households  required  quan- 
tities which  would  stagger  the  housewife  of  today.  From  one  of 
the  cook  books  called  a  "Booke  of  Simples,"  which  dates  from  the 
early  part  of  the  eighteenth  century,  are  c^uoted  the  following: 

A  cake  calling  for  a  quarter  peck  of  flour. 

A  beverage  (metheglinj  made  from  twelve  quarts  of  honey  and 
twelve  gallons  of  water. 

A  rump  of  beef,  baked. 

A  bread  baking,  starting  with  a  peck  of  flour. 

A  barrel  of  oysters  made  into  an  oyster  stew. 

A  milk  punch  made  from  5  quarts  of  brandy,  8  quarts  of  water, 
2  quarts  of  milk,  4  dozen  lemons,  3  nutmegs  and  i^  pounds  of 
sugar. 

New  foods  undoubtedly  were  making  their  appearance  during 
this  period.  In  a  cooks'  and  confectioners'  dictionary  (1723)  by 
John  Nott,  asparagus  and  spinach  are  mentioned  for  the  first  time  in 
the  culinary  literature,  although  both  had  been  cultivated  for  cen- 
turies in  some  localities. 

The  discovery  of  America  brought  a  number  of  important  new 
foods,  some  of  which  took  several  centuries  to  introduce,  but  which 
now  form  important  staple  foods  for  millions  of  people.  The  more 
important  of  these  are  the  potato,  sweet  potato,  maize,  tomato  and 
chocolate.  Explorers  and  colonizers  from  time  immemorial  have  been 
responsible  for  the  introduction  and  cultivation  of  new  foods. 
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The  most  comprehensive  survey  of  the  origin  of  foods  was  un- 
doubtedly that  of  De  Candolle,  who  in  his  classic  work  on  "The 
Origin  of  Cultivated  Plants''  (1882)  names  the  following  vegetable 
foods  which  have  been  cultivated  for  more  than  2000  years,  and  also 
gives  the  cotuitry  of  their  origin. 

Asia. — Radish,  garlic,  onion,  taro,  yam,  garden  cress,  tea,  sugar 
cane,  grape  fruit,  lemon,  orange,  tangarine,  grape,  mango,  plum 
apricot,  peach,  quince,  pomegranate,  cucumber,  olive,  egg  plant, 
banana,  bean,  pea,  soy,  pistache.  buckwheat,  barley,  millet,  rice, 
sesame,  black  pepper,  coconut. 

Europe. — Horseradish,  turnip,  carrot,  cabbage,  asparagus,  pear, 
apple,  lentil,  spelt  (rye),  oats,  walnut. 

Africa. — Watermelon,  date,  sorghum,  cofTee. 

Mediterranean  Basin. — Beet,  celery,  lettuce,  leek,  grape,  cherry, 
almond,  fig,  chestnut,  mustard. 

America. — Jerusalem  artichoke,  potato,  sweet  potato,  manioc 
(tapioca),  arrowroot,  mate,  vanilla,  guava.  pumpkin,  squash,  prickly 
pear,  persimmon,  capsicum,  tomato,  avocado,  paw-paw,  pineapple, 
chocolate,  maize,  quinoa,  peanut,  lima  bean. 

In  the  list  of  vegetable  foods  which  he  states  are  of  compara- 
tively recent  origin  as  regards  cultivation  are  parsnip,  salsify,  spinach, 
parsley,  artichoke  (flower  heads),  chicory,  endive,  okra.  raspberry, 
strawberry,  gooseberry,  currant,  muskmelon. 

From  this  survey  it  will  be  seen  that  our  great  variety  of  the 
present,  as  compared  with  the  past,  is  due  to  improved  methods  of 
cultivation  and  transportation.  J.  Russell  Smith  says :  "The  Great 
War  with  its  starvation  made  nations  see,  really  see,  what  a  century 
of  world  trade  had  done  for  them  by  giving  them  the  whole  world 
from  which  to  feed  themselves.  In  the  matter  of  food  supply  there 
has  been  far  more  change  since  the  days  of  George  \\'ashington  than 
there  was  in  all  the  time  between  George  Washington  and  Caesar,  or 
Nebuchadnezzar,  or  Cheops,  who  built  the  pyramids  of  Egypt." 

"In  1786  a  Massachusetts  farmer  wrote  a  pamphlet  telling  just 
how  he  supported  his  family.  With  the  wheat  and  corn  and  buck- 
wheat that  grew  in  his  fields  he  furnished  the  family  bread.  The 
chickens,  pigs,  sheep  and  occasional  beef  that  he  slaughtered   fur- 
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nished  the  meat.  J  lis  garden  furnished  all  the  vegetables  and  his 
orchards  all  the  fruits,  many  of  which,  along  with  garden  vegetables, 
were  dried  for  winter  use.  Thus  the  farm  produced  the  family 
food.  For  clothing  his  wife  spun  the  wool  which  he  sheared  from 
the  sheep;  and  the  flax  that  grew  in  a  corner  of  the  field  was  made 
into  linen.  The  skin  of  the  meat  animals  was  tanned  and  made  into 
shoes  and  thus  they  were  clothed.  The  trees  from  his  wood  lot  fur- 
nished the  boards  to  build  his  house  and  the  logs  for  his  fire  and  the 
rails  for  such  fences  as  were  not  made  of  stone.  He  himself,  like 
most  farmers  of  that  time,  was  a  fairly  good  worker  in  wood  and 
had  a  little  blacksmith  shop,  so  that  he  made  practically  all  of  his 
own  tools  on  rainy  days  and  in  snowy  winter  weather.  Only  a  few 
things  were  needed  from  the  outside  world,  such  as  salt,  pepper,  a 
little  lead  and  gunpowder,  and  iron  for  his  little  forge.  These  out- 
side products  cost  him  altogether  $io  a  year,  permitting  him  to  save 
$150  out  of  the  $160  received  for  the  wheat  and  cattle  that  he 
sold." 

Newspaper  advertisements  of  a  hundred  years  ago  throw  addi- 
tional and  interesting  light  upon  conditions  existing  then.  Among 
the  auction  and  market  ofiferings  in  a  Philadelphia  daily  newspaper 
of  1822  are  mentioned  the  following  foods:  St.  Domingo  coflfee, 
mackerel,  Spanish  chocolate,  salt  pork,  sweet  oil,  New  Orleans, 
Havana,  Batavia  and  Muscovado  sugars,  nutmegs,  mace,  cinnamon, 
lemons,  pecan  nuts,  flour,  rice,  barley,  oats,  beans,  peas,  almonds, 
cheese,  starch,  raisins,  hams,  dried  peaches,  onions,  codfish,  shad, 
honey,  molasses  and  tea.  These,  it  will  be  seen,  are  staples,  and  no 
perishable  foods  are  mentioned  in  any  of  the  advertisements  of  that 
period,  which  I  have  been  able  to  find. 

In  a  paper  of  the  same  period  an  advertisement  of  a  then  promi- 
nent restaurant  promised  its  patrons  that  mush  and  milk  would  be 
served  upon  certain  evenings. 

There  were  few  or  no  manufactured  foods  at  that  period.  Food 
canning,  which  began  during  Napoleon's  reign,  through  the  inven- 
tion of  this  process  of  Nicholas  Appert.  had  not  established  itself 
as  a  commercial  possibility. 

During  the  past  seventy-five  years  more  changes  have  occurred 
in  food  habits,  food  preparation,  food  distribution  and  food  selling, 
than  had  taken  place  in  many  previous  centuries.  The  first  great 
epoch  was  that  in  which  occurred  the  develoi)ment  of  manufactured 
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and  package  foods.  During  the  early  part  of  this  period  there  was, 
much  indifference  to  the  welfare  of  the  consumer  shown  by  the 
manufacturer.  Adulterations  were  common  and  exaggeration  of 
value  was  prevalent.  Working  upon  the  old  principle  of  caveat 
emptor,  the  attitude  of  the  manufacturer  was  selfish  to  an  extreme 
degree.  The  passage  of  State  and  finally  of  national  food  laws, 
coupled  with  the  scientific  investigations  of  many  individuals  and 
organizations,  has  brought  about  great  improvement  in  this  direc- 
tion. The  results  of  study  and  experiment  upon  calorific  values,  pro- 
tein ratios,  the  necessity  of  certain  mineral  constituents,  the  indis- 
pensability  of  certain  food  accessories  or  food  hormones,  known  as. 
vitamines,  is  now  common  knowledge  to  the  well-informed  individual 
It  is  a  strange  but  true  fact  that  with  all  of  our  improvements 
in  the  distribution  of  foods  and  the  wider  range  that  is  offered  for 
selection,  some  of  our  most  important  staples,  such  as  wheat,  flour, 
cane  sugar,  etc.,  have  been  so  debased  by  the  removal  of  certain 
valuable  elements  in  order  to  satisfy  the  inexplicable  demand  for 
Avhiteness,  that  the  individual  who  eats  freely  of  them  must  supply 
the  lacking  elements  by  the  use  of  other  foods  in  which  they  are 
contained,  or  must  suffer  in  consequence.  The  failure  of  our  Gov- 
ernment to  properly  protect  the  health  of  its  citizens  by  prohibiting 
the  unnecessary  sulphuring  of  dried  fruits,  is  another  of  the  discour- 
aging features  of  the  present  with  regard  to  foods. 

IMPROVED  TRANSPORTATION  METHODS  OF  THE  RECENT  PAST. 

The  great  triumph  of  the  recent  past  has  been  in  so  improving 
methods  of  transportation  that  products  from  far  distant  lands  can 
l)e  brought  to  metropolitan  markets  in  a  condition  approaching  per- 
fection of  quality.  This  has  resulted  in  diminishing  the  seasonal 
scarcity  of  many  perishable  fruits  and  vegetables  and  also  tends  to 
equalize  prices  throughout  the  year. 

Shell  eggs  have  been  successfully  transported  from  China  to 
the  eastern  part  of  the  United  States  under  conditions  so  perfect  that 
they  are  almost  eciual  to  nearby  fresh  eggs.  Soft  fruits,  such  as 
peaches  and  plums,  are  shipped  from  South  Africa  during  the  winter 
months  and  appear  in  the  windows  of  the  fancy  fruit  stores  fre- 
quently, in  New  York  and  Philadelphia.  Melons,  grapes,  cherries, 
peaches  and  pears  have  also  appeared  during  the  past  winter  from 
Chile.  Argentina  and  other  South  American  countries..     The  South 
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American  fruits  have  not  been  as  well  packed  as  the  Soutli  African, 
fruits,  and  do  not  reach  our  markets  in  as  good  condition  as  do  the 
latter,  although  the  South  American  fruit  reaches  us  in- fifteen  days 
while  the  South  African  fruits  require  over  a  month,  iiy  another 
winter,  when  the  South  American  shippers  have  learned  to  pack  their 
products  properly,  it  is  likely  that  practically  all  fresh  fruits  will 
be  obtainable  every  month  in  the  year  for  those  who  can  afford  or  are 
willing  to  pay  the  price. 

Strawberries  are  now  obtainable  in  aii}-  large  city  practically 
throughout  the  whole  year,  from  our  own  country.  In  illustration, 
as  to  what  transportation  has  accomplished  and  in  sharp  contrast 
to  the  experience  of  the  Massachusetts  farmer  previously  referred  to, 
J.  Russell  Smith  says:  "The  man  of  today  starts  his  breakfast  with 
an  orange  from  California  or  Florida,  or  a  banana  from  Central 
America,  or  an  apple  from  Oregon,  \  irginia  or  New  York.  He 
takes  a  shredded  wheat  biscuit  made  in  Niagara  Falls  from  Dakota 
wheat.  He  sugars  it  with  the  product  of  Cuban  cane.  He  puts  Wis- 
consin butter  or  bread  baked  of  Alinneapolis  wheat  flour  mixed  with 
Illinois  corn  flour  (this  was  during  the  war).  He  has  a  potato.  In 
June  it  comes  from  Virginia,  in  July  from  New  Jersey,  in  November 
from  New  York,  ]\Iaine  or  Alicbigan.  If  he  indulges  in  meat,  it  is  a 
lamb  chop  from  a  frisky  little  beast  born  on  the  high  plains  near  the 
Rocky  Mountains  and  fattened  in  an  Illinois  feed  lot  before  going 
up  to  Chicago  to  be  inspected,  slaughtered  and  refrigerated.  He  warms 
and  wakes  himself  up  with  a  cup  of  coffee  from  Brazil  (called  Mocha 
perhaps),  or  tea  from  Ceylon  or  Japan,  or  cocoa  from  Ecuador  or 
the  coast  of  Guinea."  Dr.  Smith  might  have  added  that  he  seasons 
his  food  with  salt  from  Michigan,  \\'est  A'irginia  or  New  York,  and 
pepper  from  Singapore. 

CHANGES  TO   BE   EXPECTED   IN   THE   FUTURi:. 

•  What  is  to  be  the  development  in  the  future?  What  can  we 
expect  one  hundred  years  from  now,  assuming  that  our  civilization 
does  not  collapse  before  then  from  its  intolerable  complexity?  I 
think  we  may  safely  assume  the  following  lines  of  development  as 
certain  to  occur : 

1.  Still  further  improvements  in  transportation. 

2.  Improvements  in  present  foods  by  development  of  new  and. 
valuable  varieties. 
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3.  Increase  in  crop  yields,  insuring  more  abundant  and  pos- 
sibly cheaper  foods. 

4.  The  development  of  more  scientific  and  economical  methods 
of  food  conservation. 

5.  A  wider  distribution  of  useful  foods  of  other  countries. 

6.  The  education  of  the  consumer  to  overcome  bad  food  habits 
and  prejudices. 

In  looking  forward  to  improvements  in  transportation  we  may 
assume  that  developments  will  be  made  along  the  line  of  perfecting 
■refrigerating  cars  as  well  as  cutting  down  the  time  of  transportation 
between  distant  points.  Great  aerial  fast  freights  may  in  future 
days  link  transoceanic  continents  with  the  speed  and  certainty  that 
now  connect  outlying  market  gardens  with  any  large  city. 

Improvements  in  varieties  are  constantly  occurring,  usually  by 
design  and  occasionally  by  accident.  The  Concord  grape,  the  New- 
town Pippin  apple  and  the  Rome  Beauty  apple  are  outstanding  exam- 
ples of  fortuitous  occurrence.  Only  recently  a  monument  was  un- 
veiled in  Procterville,  Lawrence  Co.,  Ohio,  by  the  Ohio  State  Hor- 
ticultural Society  to  commemorate  the  origin  of  the  Rome  Beauty 
apple,  which  was  accidently  developed  by  a  boy  who  planted  a  twig 
thrown  away  by  his  father  at  grafting  time. 

The  Newtown  Pippin  is  a  pre- revolutionary  apple,  developed 
from  a  seedling  discovered  near  Newtown,  N.  Y.,  and  sent  to  Ben- 
jamin Franklin,  who  was  instrumental  in  its  propagation  and  dis- 
semination. 

The  original  Concord  grape  vine  is  still  exhibited  to  tourists 
who  visit  Concord,  Mass.  Many  excellent  new  varieties  of  foods 
are  developed  by  scientific  methods  of  study  and  propagation,  and 
the  name  of  Luther  Burbank  in  this  comiection  has  become  almost  a 
household  word,  although  credit  must  not  be  withheld  from  com- 
mercial seed  houses  and  nurserymen. 

The  work  of  the  Bureau  of  Plant  Industry  of  the  U.  S.  De- 
partment of  Agriculture  is  also  a  great  factor  in  this  direction,  for  in 
addition  to  bringing  in  fruits,  vegetables  and  nuts  which  are  entirely 
new,  the  Bureau  brings  in  varieties  of  existing  food  plants  for  the 
purpose  of  conducting  hybridization  and  breeding  experiments  with 
the  view  of  developing  new  qualities  or  disease-resisting  properties. 
The  office  of  Foreign  Seed  and  Plant  Introduction  of  this  Bureau 
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maintains  a  nunil)er  of  field  stations  or  experimental  gardens.  They 
are  located  at  Miami  and  Jlrooksville,  Florida;  Chico,  California; 
Bellingham.  Washington,  and  Yarrow,  near  Rockville,  Maryland. 
These  stations  cover  a  geographic  and  climatic  range  which  make  it 
possihle  to  test  plant  and  seed  introductions  from  almost  every  clime. 
From  these  experimental  gardens  the  new  plant  material  is 
distributed  to  State  experiment  stations  and  to  private  experimenters 
who  are  anxious  to  co-operate  in  this  world-wide  search  for  new  and 
valuable  foods. 

The  possibilities  of  increase  in  crop  yields  are  being  stimulated 
at  present  by  agricultural  organizations  all  over  the  land.  Prizes  are 
oflFered  for  authenticated  record  crops  and  particularly  to  young 
people,  the  awards  being  made  at  county  or  community  exhibitions 
under  the  auspices  of  the  grange  or  other  similar  body.  We  have 
much  to  learn  from  European  farmers  in  this  connection,  and  the 
older  civilizations  of  Asia  are  far  ahead  of  us  in  this  phase  of  agri- 
culture. 

The  development  of  scientific  methods  of  food  conservation  and 
preservation  has  its  greatest  opportunity  for  the  future  in  dehydra- 
tion. This  has  already  been  thoroughly  covered  by  Dr.  Heber  W. 
Youngken  in  a  previous  lecture  of  this  course  {A.  J.  P.,  1922,  p.  4), 
but  it  may  not  be  amiss  to  refer  briefly  to  the  outstanding  advan- 
tages. 

Dr.  David  Fairchild,  in  the  Geographic  Magazine,  for  April, 
1918,  very  emphatically  makes  the  contrast  as  follows: 

"Fifty  years  ago  we  refused  to  eat  the  tomato  because  we  be- 
lieved it  was  poisonous ;  then  we  became  so  fond  of  it  that  we  de- 
manded it  both  in  and  out  of  season,  even  though  it  had  to  be  grown 
thousands  of  miles  from  our  markets,  in  the  South  or  under  glass. 
And  for  our  Epicurean  tastes  we  paid  exorbitant  prices.  Then  we 
learned  to  can  this  vegetable  in  great  factories,  and  because  we  want 
our  tomatoes  stewed  instead  of  as  a  sauce  for  macaroni  or  rice,  we 
insist  that  the  .vast  majority  of  our  put-up  product  shall  be  in  form 
for  our  immediate  use — emergency  ration  shape ;  in  other  words, 
canned  without  being  concentrated  into  paste,  which  is  the  way  in 
which  the  Italians  use  their  tomato  flavor.  In  this  dilute  form  360 
million  cans  of  tomatoes  are  shipped  over  the  country. 

''There  are  two  pounds  and  one  ounce  of  tomatoes  in  a  can,  or  a 
trifle  over  1.8  cents'  worth,  and  in  a  case  of  twenty-four  cans,  which 
sells  for  $4  (this  was  during  the  war),  approximately  43  cents'  worth 
of  tomatoes  as  picked  in  the  field.     This  not  onlv  means  that  we 
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ship  the  tin  cans  in  which  the  tomatoes  are  contained,  but  that  we  first 
ship  the  same  number  of  tin  cans  from  the  factory  where  they  are 
made  to  the  cannery  where  they  are  filled. 

"We  have  never  learned  and  have  never  had  to  learn,  until 
war's  necessities  forced  the  matter  to  our  attention,  that  the  tomato 
can  be  successfully  sliced  and  dried;  that  it  retains  its  characteristic 
flavor  and  aroma  when  so  dried ;  that  when  soaked  in  water  for 
four  or  six  hours  it  comes  back  and  makes  a  delicious  sauce  or 
soup,  slightly  sweeter  than  the  canned  tomato.  For  many  ordinary 
uses  of  the  household  the  dried  tomato  is  as  satisfactory  as  the  can- 
ned product. 

"One  ton  of  good  tomatoes,  after  peeling,  trimming  and  pack^ 
ing  in  cans  will  weigh  approximately  2300  pounds,  when  crated  for 
shipment,  whereas  the  same  quantity,  when  dried  and  boxed  is  re- 
duced to  only  200  pounds,  or  about  one-twelfth  as  much.  In  bulk 
the  saving  depends  upon  whether  the  slices  are  compressed  or  not.  If 
left  loose  in  the  packages,  the  equivalent  of  ten  carloads  of  the 
canned  tomatoes  could  be  packed  in  a  single  car,  and  when  the  car 
space  required  for  moving  the  empty  cans,  block  tin  and  packing  case 
materials  is  considered,  this  number  of  cars  is  practically  doubled." 

In  the  case  of  spinach  the  contrast  is  even  greater,  for  one  pound 
of  dehydrated  spinach  replaces  a  60-pound  case  of  canned  spinach. 
In  the  case  of  dehydrated  cabbage,  it  was  found  by  actual  test  in  an 
army  camp,  that  five  pounds  of  dehydrated  cabbage,  when  soaked 
and  prepared  for  the  table  by  cooking,  provided  a  serving  each  for 
more  than  400  men. 

So  much  for  that  phase  of  economy,  which  is  convincing  in 
itself.  If  it  is  true,  as  stated  by  a  high  official  in  the  United  States 
Food  Administration,  during  the  war,  that  "one-half  of  all  the  fruits 
and  vegetables  in  the  United  States  never  reach  the  consumer,"  and 
that  this  terrible  loss  is  due  to  careless  and  unscientific  methods  of 
handling,  it  would  seem  that  dehydration  would  again  be  the  an- 
swer. 

If  in  every  community  where  perishable  foods  are  raised,  a  de- 
hydration plant  could  be  established,  those  portions  of  the  crop  that 
under  ordinary  conditions  now  go  to  waste  could  be  dehydrated  and 
thus  quickly  placed  beyond  the  possibility  of  spoilage.  This  would 
increase  the  amount  of  available  food  and  undoubtedly  reduce  prices. 

At  first  glance,  it  would  seem  that  such  a  development  would 
be  taking  place  even  at  the  present  time,  but  there  are  several  fac- 
tors w^orking  against  this.     First  and  foremost  among  these  is  the 
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opposition  to,  or  rather  apathy,  rej^ardin^  dehydrated  foods  on  the 
part  of  the  consumer.  Many  of  them  recpiirc  a  Httle  more  time  to 
prepare  an  account  of  the  necessity  of  restorinj:^  them  l)y  prehminarv 
soakins^,  and  this  extra  trouhle  counts  lieavily  against  a  new  j)roduct. 
no  matter  -what  its  obvious  advantages. 

Then,  considering  the  fact  that  eventually  dehydrated  foods  will 
replace  the  more  expensive  canned  foods,  all  of  which  are  put  up 
at  present  by  private  capital,  it  must  be  expected  that  opposition  will 
develop  in  this  direction. 

Another  bar  to  the  progress  of  dehydrated  foods  is  found  in 
the  fact  that  all  are  not  equally  good  as  now  found  upon  the  market 
and  much  harm  can  be  done  to  the  development  of  a  new  field  of  this 
kind  by  the  sending  out  of  products  not  representative  of  the  highest 
state  of  the  art.  Indeed,  our  own  Department  of  Agriculture, 
through  its  Bureau  of  Chemistry  has  done  harm  to  the  dehydrated 
food  industry  by  distributing  products  of  inferior  quality  and  ap- 
pearance as  representative  samples  of  what  could  be  done  in  this 
connection. 

There  are  a  number  of  firms,  mainly  in  the  West,  that  are  now 
putting  out  dehydrated  foods  of  fairly  good  quality.  The  finest 
l)roducts  1  have  ever  seen  have  been  prepared  by  a  patented  process, 
called  the  Cooke-Kelly  Process,  originated  by  Dr.  J.  F.  Kelly,  of 
Pittsfield,  Mass.,  wdiose  products  are  available  by  parcel  post  to  those 
who  wish  to  purchase.  These  do  not  require  any  soaking  i)revious  to 
cooking. 

When  these  vegetables  and  fruits  are  restored,  they  are  undistin- 
guishable  from  tiie  fresh  fruits  or  vegetables  by  any  tests,  chemical, 
microscopical  or  organoleptic. 

Under  the  heading  of  a  wider  distribution  of  useful  plants,  we 
are  impressed  by  the  fact  that  when  we  find  anything  in  the  food 
line  that  is  new  to  us  as  individuals  and  take  the  trouble  to  in- 
vestigate it  more  fully,  we  always  discover  that  there  is  some  part 
of  the  world  where  it  is  in  common  use  or  has  been  under  cultiva- 
tion.   De  Candolle  says : 

"Men  have  not  discovered  and  cultivated  within  the  last  two 
thousand  years  a  single  species  which  can  rival  maize,  rice,  the  sweet 
potato,  the  potato,  the  bread  fruit,  the  date,  the  millet,  cereals, 
sorghums,  the  banana  or  soy.  These  date  from  three,  four  or  five 
thousand  years,  perhaps  even  in  some  cases,  six  thousand  years." 
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The  progress  of  the  future,  therefore,  in  its  line,  will  be  the 
introduction  of  food-yielding  plants  from  foreign  lands  and  the 
education  of  the  food-consuming  public  to  the  use  of  the  new  foods 
thus  made  available.  The  most  valuable  factor  in  this  connection 
in  our  own  country  is  the  work  of  the  Bureau  of  Plant  Industry  of 
the  U.  S.  Department  of  Agriculture.  Under  the  administrative 
leadership  of  Dr.  David  Fairchild,  Chief  of  the  Bureau,  there  are 
sent  to  foreign  lands  experienced  individuals  called  "agricultural  ex- 
plorers,'' who  bring  or  sent  back  many  entirely  new  foods,  besides 
many  new  varieties  of  foods  already  in  successful  cultivation  in 
America. 

Among  the  new  foods  and  new  varieties  which  have  been  thus 
introduced  are  many  which  are  enumerated  in  an  article  published  by 
the  author  in  1918,  entitled  "Some  New  and  Interesting  \>getable 
Foods  and  Fruits"  (A.  J.  P.,  1918,  p.  170),  which  was  abstracted 
from  a  lecture  delivered  before  the  Wagner  Free  Institute  of  Science. 
The  more  important  of  these  which  have  already  obtained  a  foot- 
hold are  the  avocado,  the  chayote,  Chinese  cabbage,  dasheen,  logan- 
berry, soy,  and  the  honeydew  and  casaba  melons.  Among  the  pos- 
sibilities for  the  near  future  are  the  following : 

TJie  Colombian  Berry,  or  Giant  Blackberry  of  Colombia.  This 
is  a  berry  which  grows  abundantly  in  the  wild  state  in  the  Colombian 
Andes  and  has  never  been  brought  under  cultivation.  The  fruits 
are  enormous  as  compared  with  our  cultivated  blackberries,  the  larg- 
est specimens  described  by  Mr.  Wilson  Popenoe,  the  agricultural 
explorer,  who  studied  the  plant  in  its  native  home,  measuring  2>i 
inches  long  by  i>4  inches  in  breadth.  Plants  and  seeds  have  been  in- 
troduced into  the  experimental  gardens  of  the  Bureau,  and  the  de- 
velopment of  this  new  plant  wnll  be  observed  with  interest. 

TJie  Mango,  which  has  been  called  the  King  of  Fruits  in  Cuba, 
is  another  fruit  which  is  being  experimented  with  in  this  country, 
especially  in  Florida.  ]\Ir.  Popenoe.  who  is  in  the  investigator  in 
charge  of  this  fruit  also,  says  that  the  real,  luscious,  enjoyable,  edible 
mango  has  not  yet  appeared  in  our  nortliern  markets  and  that  the 
stringy,  insipid  fruits  of  that  name  sold  by  the  fancy  fruiterers  are 
not  fair  to  the  mango  as  known  in  its  native  clime. 

The  Pejihayc  or  Chondatiiro  is  a  tropical  American  counterpart 
of  the  Oriental  date  palm.     It  is  cultivated  in  Costa  Rica,  Colombia, 
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\'enezuela  and  I'^cuador.  and  furnishes  a  staple  foodstuff  of  numer- 
ous aboriginal  tribes.  While  it  is  the  fruit  of  a  palm  it  is  not  sweet, 
but  resembles  the  chestnut  in  flavor  and  character,  and  like  it,  is 
boiled  in  salted  water  previous  to  eating.  This  is  one  of  the  new 
foods  that  would  have  to  be  shipped  to,  rather  than  grown  in  this 
country,  as  attempts  to  cultivate  it  in  Florida  have  not  been  success- 
ful thus  far.  The  yield  of  the  fruit  is  about  lOO  pounds  per  tree 
per  year,  which  makes  it  a  very  valuable  crop  as  the  food  value  is 
very  high.  The  calorific  value  is  nearly  equal  to  that  of  the 
avocado  and  more  than  dcnible  that  of  the  banana. 

llic  Pistaclic  Nut  is  one  of  the  introductions  from  China  which 
seems  to  be  obtaining  a  foothold  in  the  west,  being  successfully  grown 
in  the  Sacramento  and  San  Joaquin  valleys  in  California.  At  pres- 
ent all  supplies  of  pistache  nuts  come  from  abroad,  but  those  who 
have  studied  the  subject  and  are  familiar  with  conditions  believe 
that  the  pistache  culture  will  be  of  considerable  importance  in  this 
country  in  the  near  future. 

The  Chinese  Persiiiiinon  or  Kaki  is  now  being  successfully 
grown  in  California  and  the  South.  The  culture  of  this  fruit  ia 
destined  sooner  or  later  to  develop  into  an  important  industry.  Dried 
persimmons  form  a  staple  food  product  of  China  and  Japan. 

The  Jujube,  from  China,  is  another  promising  plant  immigrant 
for  the  semi-arid  South  and  Southwest.  The  tree  bears  a  juicy  fruit 
about  the  size  of  a  plum,  of  a  reddish  or  mahogany  brown  color  when 
ripe.  It  is  a  good  edible  fruit  when  fresh.  Init  when  processed  with 
cane  sugar  and  dried  it  compares  favorably  with  the  date  in  flavor 
and  nutritive  value,  and  will  undoubtedly  have  a  large  sale  when 
supplies  become  available. 

The  Tangelo,  which  is  a  cross  between  a  tangerine  and  a  grape 
fruit  (pomelo)  has  already  made  its  appearance  at  some  of  the  fruit- 
erers, and  may  win  a  place  for  itself  among  lovers  of  citrus  fruits 
in  spite  of  its  numerous  seeds. 

TJie  Jaboticaba  is  a  Ijrazilian  fruit  which  is  distinctive  and 
peculiar  in  that  the  blossoms  and  fruit  are  ])roduced  directly  on  the 
trunk  and  main  branches  of  the  trees.  The  fruit  is  about  an  inch  in 
diameter  and  consists  of  a  mass  of  white,  translucent,  juicy   pulp 
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surrounding  a  few  oval  seeds,  enclosed  in  a  tough  skin,  and  with  a 
flavor  similar  to  that  of  certain  varieties  of  the  grape. 

The  Passion  Fruit  is  another  new  fruit  which  has  acclimated 
itself  in  some  parts  of  the  South.  It  is  eaten  out  of  hand  and  also 
made  into  jelly. 

The  Chilean  Strazvberry  is  a  variety  of  that  fruit  which  may 
liave  great  possibilities  in  hybridizing,  for  it  stands  transportation 
well  and  has  remarkable  keeping  qualities. 

The  Feijoa  or  pineapple  guava  is  a  South  American  fruit  now 
grown  in  California  which  is  described  as  having  the  refreshing  taste 
of  the  pineapple,  the  richness  of  the  avocado  and  the  pungency  of 
the  strawberry  with  a  tang  of  sassafras. 

The  Yam  is  a  large  tuber  widely  known  and  used  in  the  West 
Indies  and  now  successfully  grown  in  Florida.  It  affords  a  change 
from  the  potato,  which  it  somewhat  resembles. 

The  Taro  or  Dashccn,  which  has  already  obtained  a  foothold  in 
the  South  and  some  of  the  large  cities  of  the  North,  is  appearing  in 
other  varieties  than  the  one  originally  introduced.  The  latest  or  Pe- 
nang  Taro,  is  almost  like  chestnuts  in  flavor  when  baked,  and  is  ex- 
cellent when  French  fried.  Mr.  R.  A.  Young,  the  plant  introducer  in 
charge  of  the  Dasheen  or  Taro,  says  that  there  are  many  varieties  of 
the  Taro  differing  slightly  in  flavor  or  eating  quality,  just  as  do  dif- 
ferent varieties  of  apples. 

The  Udo,  a  popular  Japanese  vegetable,  much  used  in  salads,  can 
be  successfully  grown  in  the  eastern  United  States,  north  of  South 
Carolina,  and  will  become  very  popular  when  supplies  are  avail- 
able. 

TJic  Saf^otc  is  a  Central  American  fruit  which  grows  well  in 
Florida.  It  is  the  size  of  an  orange  and  has  yellowish  flesh  of  soft 
melting  texture. 

The  RoseUe  is  a  species  of  Hibiscus  widely  cultivated  in  the 
tropics  and  now  grown  in  Southern  Florida  and  Southern  California 
for  the  fleshy  calices  which  are  used  in  jelly-making  and  for  prepar- 
ing a  refreshing  acidulous  beverage. 
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'flic  Clicriinoxa  is  a  delicious  tropical  dessert  truit,  which  some- 
times weighs  several  pounds  and  contains  of  a  white  soft  pulp  of  a 
suh-acid,  delicate  flavor.  It  can  he  successfully  cultivated  in  Cali- 
fornia. 

The  Sugar  Apple  is  similar  to  the  Cherimoya. 

The  Lingonberry  is  a  close  relative  of  the  cranherry  which  is 
being  brought  in  from  Nova  Scotia  and  Scandinavian  Europe  for 
use  in  jelly-making. 

The  education  of  the  consumer  in  overcoming  bad  food  habits 
and  prejudices,  is  probably  the  greatest  need  of  the  present  and  one 
of  the  greatest  hopes  of  the  future.  Few  individuals  can  enjoy  a 
wide  range  of  variety  of  food.  Prejudices  regarding  foods  are 
stronger  than  any  other,  save  perhaps  religion.  Whole  peoples  will 
go  hungry  rather  than  eat  food  to  which  they  have  not  been  ac- 
customed. 

David  Fairchild  says,  in  the  article  [)reviously  quoted :  "The 
problem  of  feeding  the  Allies  met  with  the  stumbling  block  of  un- 
familiarity  and  prejudice.  French  and  Belgians  simply  could  not 
and  would  not  use  our  cornmeal.     Many  would  not  use  rice." 

Apropos  of  the  development  of  new  food  habits  he  says :  "Could 
Sir  John  Hawkins  have  dreamed,  when  he  introduced  a  Peruvian 
tuber  as  a  curiosity  into  Ireland,  that  his  great-great-great  grand- 
child (if  he  has  one)  would  see  one  hundred  and  fifty-five  million 
bushels  of  potatoes  produced  in  that  island  alone?" 

"When  King  John  of  France  was  being  taken  to  England  after 
the  battle  of  Poitiers,  and  one  of  the  principal  items  of  his  expendi- 
ture was  for  sugar,  one  of  the  kingly  luxuries  of  the  day,  could  he 
have  possibly  imagined  that  the  time  would  come  when  the  descend- 
ant of  a  West  African  slave  would  remark  in  the  language  of  his 
captors:  'It  just  seems  like  some  one  was  dead  in  the  house  to  have 
no  sugar'?" 

Concerning  prejudice  he  says:  "When  you  brand  a  food  as  no 
fit  to  eat  how  do  you  arrive  at  that  conclusion?     If  it  is  a  food  that 
you  have  never  eaten  before  how  do  you  know  that  you  are  right? 
If  it  is  one  wath  which  you  are  already  familiar,  how  do  you  know- 
that  the  difficulty  does  not  lie  in  its  preparation  ?" 

Prejudices  seem  to  be  less  strong  in  America,  probably  because 
of  our  various  and  mixed  ancestry  and  our  broad,  geographic  and 
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climatic  distribution,  affording  ample  opportunity  for  the  develop- 
ment of  distinctive  local  tastes,  and  as  there  are  many  tourists  and 
travelers  constantly  passing  to  and  fro,  there  is  a  greater  variety  of 
food  consumed  in  America  probably,  than  in  any  other  land  today. 

Stefansson,  the  Arctic  explorer,  has  written  interestingly  upon 
the  subject  of  food  prejudices  of  men  and  dogs.  He  says:  "Dogs 
brought  up  around  ships  and  used  to  foraging  in  slop  pails  and  eating 
highly  seasoned  foods,  will  eat  any  food  that  we  have  ever  offered  to 
them.  It  seems,  therefore,  that  a  dog  used  to  many  sorts  does  not 
mind  eating  one  food  more.  Dogs  brought  up  on  a  diet  restricted 
to  two  or  three  articles  will,  if  they  are  more  than  a  year  old,  refuse 
at  first  when  an  entirely  new  food  is  offered  to  them." 

Similarly  we  have  found  "well  brought  up"  men,  used  in  their 
homes  to  a  large  variety  of  foods,  both  domestic  and  imported,  take 
very  readily  to  any  new  thing  (such  for  instance  as  seal  meat).  But 
when  "poorly  brought  up"  and  used  to  only  a  half  dozen  or  so 
articles  of  food  in  their  regular  diet,  are  generally  very  reluctant  to 
try  a  new  food  unless  it  has  been  represented  to  them  in  advance  as 
an  expensive  or  very  delicious  thing.  Of  course,  here  the  situation 
is  not  so  simple  as  it  is  with  dogs.  For  one  thing,  the  man  of  the 
laboring  type  has  a  feeling  of  being  degraded  when  he  is  compelled  to 
eat  the  food  of  "savages,"  while  the  man  of  the  intellectual  type  is 
appealed  to  by  the  mild  flavor  of  adventure  in  experimenting  witH 
'native'  food." 

Besides  a  wider  range  of  food  in  the  next  century  we  can  cer- 
tainly look  forward  to  an  era  free  from  food  adulteration  and  food 
debasement.  The  improvement  that  has  been  made  within  the  past 
two  decades  is  a  guaranty  in  this  respect. 

The  persistence  of  the  use  of  white  flour  for  upward  of  a  cen- 
tury is  one  of  the  finest  examples  of  crowd  psychology  possible,  for 
the  bread  baked  with  it  has  neither  the  nutritive  qualities  nor  the 
palatability  of  a  good,  whole  wheat  oaf.  It  will  take  many  xears  be- 
fore white  flour  (much  of  which  is  chemically  bleached  to  make  it 
appear  still  whiter)  is  replaced  by  the  whole  wheat  flour  which  our 
ancestors  ate  and  for  the  lack  of  which  many  of  us  suffer  various 
ills.  A  hopeful  sign  is  the  announcement  of  the  largest  baking  com- 
pany in  the  country  that  they  have  at  last  perfected  a  lOO  per  cent, 
whole  wheat  loaf,  which  they  are  offering  to  their  patrons  and  that 
thev  will  not  tolerate  the  use  of  chemically  bleached  flour. 
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It  is  probable,  too,  that  with  the  great  increases  in  population 
which  will  have  occurred  by  the  next  century,  meat  will  be  esteemed 
more  for  its  flavoring  possibilities  than  as  a  staple  article  of  diet 
and  that  it  will  be  more  difficult  than  it  is  at  present  to  get  an  ex- 
cessive protein  dietary,  which  is  such  a  detriment  to  the  ordinary 
sedentar\'  individual.  It  is  probable  that  eggs  will  continue  to  be 
used  and  that  the  same  meats  will  be  found  in  the  future  as  are 
found  now  wdth  the  probable  addition  of  whale  meat,  which  is  ex- 
tensively eaten  in  Japan  and  has  appeared  in  our  markets  in  the 
canned  form.  A  single  whale  will  yield  80,000  pounds  of  meat 
which  can  be  cut  out  in  100-pound  chunks  of  lean  boneless  flesh, 
which,  when  cooked,  is  not  unlike  boiled  beef.  Reindeer  meat  may 
also  be  used.  Both  whale  and  reindeer  meat  are  now  being  sold  on 
the  Pacific  coast. 

The  inhabitant  of  xA.merica  one  hundred  years  hence  will  prob- 
ably have  access  to  a  wider  variety  of  purer,  cleaner  food  than  we 
of  the  present  time  enjoy. 


THE  MODERN  TREND  IN  PROFESSIONAL  EDUCATION.^ 

Address  by  Prof.  J.  W.  Sturmer. 
(Dean  of  Science,  Philadelphia  College  of  Pharmacy  and  Science.) 

Like  a  river  wnnding  through  the  mountains,  bending  hither  and 
yon,  flowing  north,  and  south,  and  east,  and  west,  according  to  tnc 
topography  of  the  region  traversed,  but  trending  inevitably  toward 
the  sea,  the  forward  movements  in  education  are  in  a  path  ex- 
ceedingly devious,  but  like  the  river,  they  do  describe  a  distinct  gen- 
eral direction. 

We  must  not,  however,  carry  our  analogy  too  far.  The  river 
ultimately  reaches  the  sea,  whereas  educational  progress  cannot  be 
expected  to  reach  its  goal,  which  is  perfection;  for  teaching  is  an 
art — not  a  science — and  in  the  arts  perfection  recedes  before  us  as 
does  the  horizon  before  the  traveler.  Like  other  arts,  teaching  in- 
volves the  human  factor,  a  most  disturbing  factor.  Every  student 
is  not  only  another  student,  but  is  a  different  other — which  may  be 
said  with  equal  truth  about  every  teacher.     Indeed,  no  curriculum, 

*Delivered  at  the  Founders'  Day  Exercises,  on  February  23. 
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no  system,  no  school  or  college,  can  be  expected  to  obliterate  the 
great  variability  in  the  members  of  the  human  race.  The  results  of 
education  have,  therefore,  always  fallen  short  of  our  expectations, 
and  there  is  no  hope  that  we  shall  ever  be  wholly  satisfied  with  the 
achievements  of  our  educational  institvitions.  If  we  consider  that 
the  opinions  as  to  what  education  should  accomplish  are  quite  diverse, 
and  that  the  advice  profifered  is  equally  perplexing  in  its  variety,  we 
need  not  be  surprised  to  find  educational  vagaries,  sundry  and  var- 
ious, and  obsessions,  not  a  few.  Nevertheless,  we  see,  when  we 
investigate  carefully,  that  in  education,  also,  there  has  been  progress 
which  is  substantial  and  real.  We  find  further  that  its  results 
taken  by  and  large,  have  not  been  as  discouraging  as  certain  critics 
would  have  us  believe. 

Let  us  consider  briefly  a  branch  of  higher  education,  namely, 
the  education  which  provides  the  training  for  a  profession,  that  is  for 
a  calling  involving  the  application  of  science,  and  this  in  certain 
direct  service  to  mankind — the  education  of  the  medical  practitioner, 
the  pharmacist,  the  bacteriologist,  the  works  chemist,  the  engineer — 
the  education  of  the  men  and  women  who  have  contributed  so  con- 
spicuously to  the  development  of  the  natural  resources  of  our  coun- 
try, have  done  so  much  to  provide  the  creature  comforts  which  we 
enjoy,  and  helped  in  the  conserving  of  life,  health  and  well-being,  in 
the  community  in  which  we  live.  This  branch  of  education  afifects 
us  all,  and  in  a  very  direct  and  intimate  way.  It  is,  therefore,  a  mat- 
ter of  public  interest  and  importance. 

To  trace  professional  education  in  America,  from  its  early  years 
of  struggle  to  present-day  conditions,  showing  its  inter-relation  to 
human  progress,  and  indicating  its  contribution  to  civilization,  would 
be  a  most  engaging  task.  It  would,  however,  require  extensive  re- 
search, and  more  time  for  the  presentation  of  the  findings  than 
could  be  provided  in  an  evening's  program.  It  would  in  fact  prove 
a  worthy  subject  for  a  volume,  of  which  the  summary  could  hardly 
be  compacted  into  a  short  address.  We  must,  therefore,  be  content 
with  a  few  observations  on  some  of  the  more  recent  and  more  signifi- 
cant developments. 

We  are  celebrating  tonight  the  one  hundred  and  first  anniversary 
of  the  founding  of  the  Philadelphia  College  of  Ai)othecaries — the 
first  of  its  kind  on  the  American  continent — founded  at  a  time 
when  higher  educati(»n  in  this  country  was  in  the  pioneer  stage,  and 
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was  classical  and  bookish  rather  than  professional.  liut  the  hirth  of 
the  College  was  coincident  with  the  modern  renaissance,  which  took 
the  form  of  a  marvelous  development  in  science  and  its  application 
to  himian  needs;  and  we  find  that  from  that  time  forward,  jirofes- 
sional  education  has  progressed  by  leaps  and  l)ounds,  in  extent  and 
variety,  and  has  outdistanced  the  older  education,  based  so  largely 
on  mere  book-learning.  Jn  182 1.  bacteriology  was  unknown,  medi- 
cine was  emi)irical.  chemistry  was  largely  chaos,  and  two  i)rofes- 
sors  could  cover  the  ground  adequately  for  students  in  pharmacy ; 
whereas  at  present  the  faculty  of  this  College  consists  of  40  per- 
sons, and  there  are  nearly  100  schools  of  pharmacy,  about 
125  schools  of  medicine,  and  about  600  institutions  listed  as  otTering 
courses  in  chemistry  of  one  kind  or  another.  And  as  to  students,  the 
enrollment  in  the  colleges  aforementioned,  equals,  approximately, 
the  standing  army  of  the  United  States.  Whether  we  should  con- 
tend that  scientific  progress  fostered  the  development  of  professional 
education,  or  should  take  the  view  that  the  latter  proved  conducive 
to  discoveries  in  science,  is  as  unnecessary  as  the  argument  regard- 
ing the  priority  of  the  egg  or  the  hen.  For  science  education  and 
scientific  advance  are  reciprocally  helpful,  one  to  the  other,  and  con- 
stitute a  beneficent  circle  by  which  humanity  has  profited  immeas- 
urably. 

If  now  we  study  more  closely  the  development  of  professional 
education,  we  find  first  of  all  that  in  the  early  periods  entrance  re- 
quirements were  either  non-existent,  or  were  quite  indefinite,  and 
were  expressed  in  a  rather  sketchy  way,  in  general  and  loose  phras- 
eology,'. Let  us  contrast  that  condition  with  the  practice  of  today, 
and  note  how  definitely  and  specifically,  the  admission  requirements 
are  set  forth  in  the  current  catalogue  of  a  professional  school.  More- 
over, the  proceedings  of  the  various  associations  of  colleges  disclose 
the  prominence  which  the  subject  of  admission  standards  has  Iieia 
in  the  deliberations  of  these  bodies,  and  we  can  here  trace  the  grad- 
ual advances  which  were  made,  necessitated  in  part  by  the  increasing 
complexities  of  science  courses,  but  in  the  main  due  to  the  realization 
that  colleges  cannot  bestow  but  can  merely  develop  intelligence.  If 
we  consider  at  this  i)oint  the  deductions  which  psychologists  have 
based  upon  the  results  of  the  army  mentality  tests,  made  in  1917, 
which  show  that  only  a  relatively  low  percentage  of  human  beings 
can  reasonably  be  expected  to  succeed  in  a  professional  course,  or 
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become  competent  practitioners  of  a  profession,  we  reach  a  neW 
viewpoint  as  to  the  importance  of  admission  standards.  We  see  also 
why  certain  colleges  are  proposing  to  supplement  the  four-year  high 
school  entrance  requirements  with  special  entrance  examinations  and 
intelligence  tests;  for  the  entrance  standards  serve  not  merely  to 
make  sure  of  a  certain  amount  of  learning  on  the  part  of  the 
student,  so  that  there  may  be  an  adequate  foundation  for  his  college 
studies,  but  they  are  expected  to  function  also  as  a  barrier,  to  exclude 
those  applicants  who  lack  in  capacity  and  capability,  and  who  would 
be  unsuited  for  a  profession.  In  short,  entrance  requirements  in 
the  last  analysis,  are  designed  primarily  to  protect  the  public  against 
the  dangers  which  would  result  if  the  ranks  of  the  professions  were 
swelled  by  the  mediocre  or  the  incompetent ;  and,  secondly,  to  protect 
the  latter  against  the  hazard  of  wasting  years  of  their  precious  youth 
in  fruitless  or  nearly  fruitless  endeavor.  A  deeper  realization  of 
these  facts,  and  a  more  acute  feeling  of  responsibility  in  this  mat- 
ter, is  a  rather  recent  development  of  professional  education,  as  is 
also  the  acceptance  on  the  part  of  the  faculties,  of  the  task — a  most 
difficult  one — of  excluding  the  unprincipled  and  the  vulpine,  whose 
predatory  instincts  might  lead  them  to  use  their  attainments  and 
skill  to  the  detriment  of  the  community.  Most  colleges  see  their 
public  duty  in  this  respect  clearly,  and  while  they  recognize  that  the 
problems  involved  are  extremely  difficult,  they  are  determined,  not- 
withstanding, to  face  them,  and  to  do  all  that  is  humanly  possible  to 
guard  the  gateway  which  leads  to  the  professions,  so  that  the  moral 
and  ethical  standards  of  these  callings  may  be  preserved. 

So  much  for  recent  and  pending  changes  in  the  methods  by 
which  the  student  personnel  is  selected.  Let  us  now  consider  briefly 
certain  tendencies  in  the  teaching  of  the  sciences.  First  of  all,  we 
note  a  greater  emphasis  upon  the  fundamentals  of  science,  for  to 
apply  science,  we  must  have  science  to  apply — that  much  is  certain. 
No  amount  of  specialization  along  narrow  lines  makes  up  for  a 
poor  grounding  in  the  basal  principles.  The  acceptance  of  this  tnitn 
— for  such  it  is  now  recognized  to  be — explains  in  a  large  measure  the 
lengthening  of  the  courses  in  the  applied  sciences. 

Let  us  see  how  science  grows.  In  the  development  of  science, 
man  first  observed  facts.  Having  collected  a  fair  number,  he  next 
proceeded  to  correlate  these  facts ;  and  as  a  final  step  has  come 
generalization.     All  science  was  evolved  in  this  manner,  although  it 
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should  be  remembered  that  in  more  recent  times  the  facts  observed 
were  in  many  instances  not  observed  in  nature,  but  are  experimental 
facts,  developed  by  laboratoiy  processes,  deliberately  planned,  and 
carefully  executed.  But  the  point  is,  that  only  through  the  instru- 
mentality of  generalizations  can  we  deal  with  new  facts,  and  hnd  our 
way  through  the  great  maze  of  data  which  scientists,  through  the 
years,  have  accumulated.  Take,  for  example,  chemistry.  Its  prog- 
ress for  centuries  was  slow  and  laborious,  and  its  devotees  spent 
their  energies  in  many  fruitless  researches.  But  note  its  develop- 
ment counting  from  the  time,  a  little  more  than  a  century  ago.  when 
sound  chemical  generalizations  were  reached.  It  has  been  shown  also 
that  to  teach  a  few  chemical  processes,  without  reference  to  the 
theories,  leaves  the  student  incapable  of  independent  progress — a 
mere  cook-book  chemist,  to  follow  by  rote  the  procedure  which  others 
have  worked  out.  Hence  it  is  that  in  properly  training  the  student 
in  any  branch  of  applied  chemistry,  we  must  teach  the  essentials  of 
chemical  theory,  and  this  means  a  more  extensive  course.  Suppose 
we  now  give  our  attention,  to  pharmacy,  which  in  a  certain  sense  is 
the  mother  of  chemistry,  and  to  the  course  offered  as  a  training  for 
pharmacy,  a  calling  which  is  based  not  on  one  science,  but  on  several, 
namely  on  physics,  chemistry  and  certain  branches  of  biology.  We 
still  have  the  minimum  course  of  but  two  college  years,  the 
course  which  meets  the  legal  requirements  as  a  preparation  for  phar- 
maceutical practice.  But  even  here  we  observe  the  tendency  toward 
fundamentals  rather  than  toward  the  inclusion  of  a  perplexing  mul- 
tiplicity of  details ;  and  to  make  room  for  a  more  thorough  ground- 
ing in  these  fundamentals,  and  for  a  more  logical  sequence  of  sub- 
jects in  the  plan  of  study,  this  course  will  in  the  near  future  be 
lengthened  by  an  additional  college  year.  Like  medicine,  dentistry, 
or  engineering,  pharmacy  is  becoming  more  and  more  scientific,  re- 
quiring that  greater  emphasis  be  placed  upon  the  teaching  of  the  es- 
sentials of  science,  and  time  and  opportunity  must  be  provided  for 
this  much-to-be-desired  improvement. 

Pharmacy,  an  ancient  art,  which  for  many  years  developed  along 
empirical  lines,  has  provided  the  initial  training  for  many  noted 
scientists — chemists,  microscopists.  botantists,  mineralogists ;  and  in 
colleges  of  pharmacy  we  may  see  a  corresponding  specialization 
along  certain  lines  of  applied  science.  This,  to  be  sure,  is  a  laudable 
adjustment  to  new  conditions.     But  a  more  significant  advance  in 
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pharmaceutical  education  is  indicated  by  the  four-year  course,  plan- 
ned in  conformity  to  accepted  academic  standards,  and  providing  not 
mere  variety  of  specialized  work,  but  a  broad,  liberal  foundation  for 
such  work.  This  represents  indeed  a  substantial  advance,  along  logi- 
cal, common-sense  lines,  and  it  will  contribute  greatly  in  maintaining 
the  true  professional  standing  of  this  calling.  It  is  the  step  forward 
which  again  adjusts  pharmacy  to  the  present-day  status  of  the 
sciences  upon  w^iich  it  is  based.  Any  profession  which  fails  to 
emphasize  its  science  basis,  will,  we  know,  become  stagnant  and  non- 
progressive. If  pharmacy  were  to  perpetrate  this  blunder,  it  would 
speedily  revert  to  empiricism,  and  its  research  would  pass  into  the 
hands  of  physicists,  and  chemists,  and  biologists,  of  other  fields  of 
practice,  with  the  result  that  pharmacy  itself  would  become  a  thing 
lifeless  and  without  a  future. 

As  has  been  stated,  pharmacy,  an  integral  part  of  medicine, 
responsible  for  the  manufacture  and  the  standardization,  and  the 
preparing  for  the  medical  practitioners,  the  medicinal  materials  em- 
ployed in  the  healing  art,  embraces  applications  of  the  several  physi- 
cal sciences.  A  thorough  education  in  pharmacy  must  accordingly 
contemplate  the  teaching  of  the  fundamentals  of  these  sciences.  But 
physics  and  chemistry  cannot  be  studied  without  aid  of  mathematics. 
Therefore,  a  carefully  planned  course  in  this  science  has  been  added 
to  the  curriculum.  Next  we  come  face  to  face  with  the  fact  that 
in  scientific  investigations  it  is  necessar}^  to  search  the  literature  of 
foreign  investigators.  This  leads  to  the  inclusion  of  German  and 
French.  And  finally,  we  come  to  the  requirement  which  transcends 
all  others,  namely,  that  the  student  of  science  be  well  versed  in  tnc 
language  in  which  his  text  books  are  written,  his  lectures  are  given, 
his  recitations  are  conducted,  and  in  which  he  must  transmit  his  own 
thoughts,  namely,  English.  If  we  lack  words,  or  do  not  know  hovV 
to  assemble  the  right  words  to  clearly  express  our  ideas,  our  thought 
stream  is  a  sluggish,  colloidal  stream,  incapable  of  transfusion.  Eng- 
lish is  the  very  backbone  of  every  college  course,  whether  in  be  in 
engineering,  chemistry,  or  pharmacy.  Noted  engineers  and  famous 
chemists  have  seen  fit  to  call  attention,  time  and  again,  to  the  out- 
standing importance  of  a  mastery  of  English  as  a  factor  in  the  ad- 
vancement of  every  practitioner  of  a  profession.  The  scientist  or 
professional  man  who  cannot  express  himself  clearly,  and  with  such 
force  or  grace  as  the  occasion  may  require,  is  indeed  under  a  handi- 
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caj),  and  no  superiority  alonj^'  other  lines  coin])ensates  wholly  for  this 
deficiency. 

So  we  come  inevitably  and  (|uite  logicall\'  to  the  conclusion  that 
a  thorough  and  liberal  education  in  pharmacy  should  comi)rise  four 
years  of  study,  the  first  two  years  being  devoted  to  the  basal  physical 
sciences  and  to  mathematics  and  the  languages,  and  the  two  higher 
years,  to  the  professional  branches.  And  when  we  compare  the  plan 
of  study  constructed  on  these  lines  with  the  curricula  of  our  uni- 
versities, we  find  that  we  have  practically  paralleled  their  courses  in 
science  and  in  engineering.  We  find  also  that  in  our  I'reshman  and 
Sophomore  years  we  have  duplicated  the  two-year  pre-medical 
course,  required  as  a  preparation  for  the  study  of  medicine. 

Conclusions  reached  independently  by  these  three  jirofessions — 
engineering,  medicine,  and  pharmacy — certainly  deserve  our  serious 
consideration.  So  it  has  come  about  that  the  edifice  of  pharmiceutical 
education,  after  a  number  of  minor  additions,  is  now  being  raised  olT 
its  rather  fiinisy  foundations,  and  is  being  provided  with  a  more 
substantial  support,  built  solidly  and  in  a  workman-like  manner. 
which  assures  the  permanence  of  the  structure. 

As  has  been  explained,  the  subjects  of  the  two  first  years  of  the 
four-year  course  have  been  included  for  specific  utilitarian  reasons. 
But  shall  we  say  that  they  have  no  cultural  value?  What  are  the 
peculiar  attributes  of  a  study  which  qualify  it  for  classification  as  a 
culture  subject?  What  precisely  is  culture?  We  know^  that  in  cer- 
tain academic  circles,  particularly  in  Europe,  it  is  customary  to  speak 
of  professional  or  technical  studies  as  though  they  represented  the 
antithesis  of  the  cultural.  If  this  is  merely  for  convenience  in  group- 
ing, we  agree — mainly  because  we  wish  to  be  agreeable.  We  have  no 
desire  to  open  an  academic  debate  with  the  classicists,  who  are 
largely  responsible  for  this  classification,  and  we  would  certainly 
not  undervalue  classical  learning.  We  fail  to  see.  how^ever,  wh\ 
the  writings  of  Democritus.  in  which  we  find  set  forth  his  rather 
hazy  concept  of  the  atom,  should,  if  read  in  the  original,  be  cultural, 
and  the  marvelous  story  of  the  developments  of  modem  chemistry, 
which  in  its  creative  powers  has  "beggared  the  Lamp  of  Aladdin," 
be  deemed  devoid  of  cultural  possibilities.  It  w'ould  seem  that  such 
a  conclusion  must  be  based  u])on  a  rather  pedantic  definition  of  the 
term  culture.  As  we  Americans  interpret  the  word,  it  is  not  re- 
moteness, nor  antiquity,  nor  relative  uselessness,  nor  is  it  anything 
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which  leads  merely  to  a  meticulously  correct  use  of  language,  which 
naakes  a  study  cultural,  a  term  which  to  us  implies  all  those  things 
that  tend  to  enrich  and  refine  life,  involving  ideals  which  are  of  the 
heart,  as  well  as  ideas  which  are  of  the  mind.  "Not  through  lan- 
guage alone,  nor  through  science  alone,  is  human  nature  made 
whole,"  said  Tyndal  in  his  famous  Belfast  address.  And  not  through 
language  alone  and  certainly  not  through  the  classics  alone,  do  we 
achieve  culture.  America  has  no  leisure  class — except  the  hoboes. 
All  the  rich,  as  well  as  the  poor,  are  expected  to  perform  some  useful 
work.  The  mere  scholar  whose  sole  purpose  it  is  to  absorb  vast 
stores  of  learning,  is  no  more  an  object  of  admiration,  than  the 
freak  who  can  consume  six  dozen  oysters  or  ten  pounds  of  beef- 
steak. Our  applause  is  for  the  man  who  eats  a  normal  ration,  and 
fits  himself  physically  to  perform  a  useful  piece  of  work.  In  like 
manner,  it  is  not  the  scholar  with  an  astonishingly  high  "absorptive 
index"  for  learning,  but  rather  he  who  has  a  good  "working  knowl- 
edge," knows  how  to  use  reference  books,  and  who  does  somethinc/ 
in  Jiis  professional  capacity,  is  esteemed  and  admired.  And  this 
American  attitude  toward  the  productive  worker,  influences  our  con- 
ception of  culture,  at  least  to  a  certain  extent.  So  we  have  come  to 
think  of  culture  as  something  which  not  only  conduces  to  the  happi- 
ness of  the  person  who  possesses  it,  but  which  also  makes  him  pleas- 
anter  to  deal  with,  to  work  with,  to  be  with. 

And  with  this  broad  American  interpretation  of  the  term  in 
mind,  we  do  not  hesitate  to  contend  that  professional  schools,  as 
well  as  classical  schools,  are,  and  must  be,  centres  of  culture.  In 
other  words,  it  is  not  the  sole  function  of  such  schools  to  teach 
their  students  how  to  achieve  certain  results  with  test  tubes,  or  the 
microscope,  or  the  scalpel,  or  the  mortar  and  pestle.  Indeed,  no. 
It  is  expected  rather  that  our  graduates  be  men  and  women  of  re- 
finement, men  and  women  with  ideals,  with  a  philosophy  of  life  which 
is  sane  and  tolerant  and  tinctured  with  the  touch  of  human  altruism — ■ 
men  and  women  who  have  learned  to  make  a  living  in  some  pro- 
fessional activity, — yes, — but  who  have  also  learned  how  to  live  a 
good  life,  full,  satisfying,  and  of  benefit  to  the  community  in  which 
they  chance  to  practice  their  calling.  And  this,  I  am  sure  we  shall 
all  agree,  is  a  distinction  with  a  difference,  indeed,  a  great  difference. 

Finally  the  country  expects  that  its  professional  schools  be 
training  camps  for  loyal,  patriotic.  American  citizens.     A  few  short 
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years  ago,  when  the  bugle  call  sounded,  and  our  young  men  flocked 
to  the  colors,  the  nation  as  a  whole  caught  the  "rhythm  of  marching' 
men.''  How  splendidly  did  the  colleges,  at  that  critical  time,  give  evi- 
dence of  their  loyalty!  And  how  speedily  they  were  converted  into 
training  camps  for  soldiers  and  sailors !  Yet  when  there  came  peace, 
these  colleges  returned  gladly  to  the  task  of  training  men  and  women 
for  the  pursuits  of  peace.  But  they  are  Uncle  Sam's  training  camps 
just  the  same;  their  spirit  is  just  as  patriotic,  and  in  these  trouble- 
some times  their  services  just  as  necessary.  When  our  country 
called,  many  a  student  left  his  books  with  the  remark  that  he  was 
embarking  for  "the  great  adventure."'  But  is  not  the  developing  of 
our  national  resources,  the  improvement  of  the  health  of  our  citi- 
zens, the  advancement  of  science,  also  a  great  adventure?  And  does 
not  our  country  continue  to  call  for  recruits,  now  to  serve  in  its  army 
of  peace?  And  if  so,  are  not  our  professional  schools  just  as  neces- 
sary to  the  nation,  though  in  a  different  way,  as  are  West  Point  and 
Annapolis?  Fortunate  it  is  that  at  no  time  in  the  country's  history 
have  the  colleges  realized  more  keenly  their  solemn  duty  to  the 
State.  Addresses  on  citizenship,  on  patriotism,  on  the  duty  of  serv- 
ice for  the  public  welfare,  on  professional  ethics  and  on  kindred 
topics,  now  constitute  an  essential  feature  of  the  college  curriculum, 
in  order  that  our  soldiers  of  peace  also  may  possess  that  splendid 
loyalty  and  morale  which  characterized  our  boys  in  the  camp  and 
field. 

— Yes — no  doubt — our  pedagogical  Jeremiahs  may  find  in  mod- 
ern education  much  ground  for  criticism  and  for  pessimism.  But 
the  graduate  who  at  college  experienced  his  mind's  awakening,  was 
touched  with  the  divine  spark  of  inspiration,  found  a  guide  in  the 
pursuit  of  happiness,  learned  to  see  more  clearly  his  duty  to  his  fel- 
lowman,  and  his  obligations  to  the  State,  will,  through  the  years,  even 
after  he  has  passed  life's  meridian,  and  hit  the  sunset  trail,  hold  his 
college  in  loving  memory,  as  he  does  the  home  of  his  childhood.  With 
him  the  words  Alma  Mater  will  have  a  deep  significance,  and  when 
he  speaks  them,  it  will  be  no  mere  lip  service.  The  sight  of  her  em- 
blem will  aflfect  him  as  the  view  of  the  Star  Spangled  Banner  in  the 
home  harbor  thrills  the  returning  traveler.  How  s}>ecious,  and  hyper- 
critical, and  altogether  inconsequential,  appear  to  him  the  attacks  on 
the  colleges — which  fortunately  are  in  no  danger  of  that  complacent 
self-sufficiency  which  prevents  progress,  and  therefore  can  profit  but 
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little  by  such  criticism. — True,  professional  education  does  not  al- 
ways make  headway  in  a  straight  line,  to  a  goal  in  plain  view.  Like 
the  river  winding  through  the  mountains,  its  movements  are  tortuous, 
bending  hither  and  yon ;  but  in  the  things  which  count  most,  its  gen- 
eral trend  is  unmistakably  governed  by  the  conviction  that  the  future 
of  our  civilization  will  to  a  large  degree  be  in  the  hands  of  those  who 
are  passing  through  the  portals  of  our  colleges. 

Any  college  which  has  this  conviction,  accepts  the  responsibili- 
ties implied,  and  frames  its  policies  accordingly,  need  have  no  mis- 
givings about  its  future. 


THE    STABILITY    OF    ARSPHENAMINE    SOLUTION. 
By  Peter  ]\Iasucci, 

From  Mulford  Biological  Laboratories,  Glcnoldcn,  Pa. 

Arsphenamine  appears  on  the  market  in  the  form  of  an  amor- 
phous yellow  powder.  Chemically,  it  is  the  dihydrochloride  of  3,  3, 
diamino,  4-4-  dihydrozy-arseno-benzene.  An  aqueous  solution  ot 
Arsphenamine  is  acid,  having  a  hydrogen  ion  concentration  of  about 
pH  4.8.  The  solution  must,  therefore,  be  neutralized  before  it  can 
be  injected  intravenously.  The  addition  of  two  molecules  of  sodium 
hydroxide  precipitates  the  free  base ;  three  molecules  form  the  soluble 
monosodium  salt ;  and  four  molecules-  form  the  disodium  salt,  the 
form  best  suited  for  intravenous  injection.  The  reaction  of  the  di- 
sodium salt  is  decidedly  alkaline  or  a  pH  of  9.4. 

The  prevalent  view  is  that  the  dihydrochloride  of  Arsphenamine 
is  very  unstable  in  air,  but  the  work  of  Voegtlin  and  Smith  (i) 
showed  that  it  is  exceedingly  stable  to  atmospheric  oxygen.  In  al- 
kaline solution,  however,  oxidation  takes  place  very  rapidly.     Roth 

(2)  showed  that  shaking  alkalinized  Arsphenamine  for  ten  minutes  in 
the  presence  of  air  increased  the  toxicity  at  least  60  per  cent.  Myers 

(3)  seems  to  think  that  shaking  has  been  over-emphasized,  for  it 
has  been  proved  that  shaking  acid  solutions  causes  no  harm,  and 
at  low  temperatures  little  harm  is  caused  with  alkaline  solutions. 
Lake  *  showed  definitely  that  there  is  a  decrease  in  toxicity  when 
Arsphenamine  is  allowed  to  stand  thirty  minutes  or  more  after  the 
addition  of  alkali. 
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In  oriU'r  to  obtain  more  data  on  the  kcepinj.;'  (|nalitit'S  of  Ar.s- 
phenaniine  solutions,  a  series  of  experiments  was  planned  to  de- 
termine (i)  the  increase  in  oxidation  of  the  disodium  salt  solution 
to  its  corresponding  oxide  and  (2)  the  increase  in  toxicity.  These 
two  factors  were  determined  on  solutions  kei)t  at  room  and  ice-box 
temperatures  in  ampules  from  which  the  air  had  been  displaced  by 
nitrogen  gas. 

At  the  suggestion  of  William  M.  Clark,  of  the  LJ.  S.  Hygienic 
Laboratory,  the  following  procedure  was  used  to  iill  the  ampules 
under  nitrogen  gas:  15  grms.  Arsphenamine  were  dissolved  in  2865 
cc.  distilled  water.  The  air  in  the  bottle  containing  the  solution  was 
replaced  by  nitrogen  gas.  The  theoretical  amount  of  alkali,  13^ 
cc.  normal  NaOH  was  added  to  the  solution  and  nitrogen  was  again 
bubbled  through  to  dissolve  the  precipitate  formed  upon  the  gradual 
addition  of  the  alkali.  The  clear  solution,  containing  5  mgms.  of 
Arsphenamine  per  cc.  was  now  candle-filtered  using  nitrogen  as  a 
source  of  pressure.  The  air  in  the  filling  apparatus  was  displaced 
by  nitrogen  and  the  solution  was  filled  into  80  cc.  ampules  from 
which  the  air  had  been  previously  displaced  by  nitrogen.  At  no 
time  was  air  allowed  to  come  in  contact  with  the  solution. 

Part  of  the  filled  ampules  were  held  at  room  and  part  at  ice-box 
temperature.  Control  ampules  of  Arsphenamine  solution  of  similar 
concentration  in  contact  with  air  were  also  kept.  From  time  to  time 
samples  were  taken  and  observed  for  change  in  color  and  appearance 
of  precipitate.  Determinations  were  made  to  show  increase  in  oxida- 
tion and  toxicity. 

Arsphenamine  is  oxidized  by  iodine  ([uantitatively  ;  each  mole- 
cule of  Arsphenamine  requires  four  atoms  of  oxygen.  The  degree 
of  oxidation  resulting  in  the  solutions  on  standing  can  be  followed 
very  closely  by  this  method.  .At  certain  intervals  samples  wera 
taken  and  titrated  with  standard  iodine  in  an  acid  solution. 

The  toxicity  of  the  solutions  was  determined  from  time  to  time 
by  injecting  into  white  rats  according  to  the  method  prescribed  by 
the  U.  S.  Hygienic  Laboratory, 

Table  I  shows  the  degree  of  oxidation  which  took  place  in  the 
solutions,  change  in  color  and  fomiation  of  precipitate.  Table  H 
shows  the  results  of  the  toxicity  tests. 
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TABLE  I. 

Date                       Solution 

Color 

^/c 

Oxidize 

d     Precipitate 

8/ 1 0/2 1*  under  air,  room 

I    t° 

j'ellow 

0 

none 

"         "      icebo 

X  t° 

" 

0 

" 

"       nitrogen, 

room  t° 
icebox   t° 

i< 

0 

0 

« 

S/17/21     under  air,  room 

,  t° 

green 

25 

very 

heavy 

"        "      icebo 

X  t° 

red 

ID 

none 

"       nitrogen, 

a                  it 

room   t° 
icebox  t° 

yellow 

0 
0 

« 

8/26/21     under  air,  room 

1   t° 

green 

35 

very 

heavy 

"         "      icebo 

X  t° 

" 

20 

" 

" 

"       nitrogen. 

room  t° 

reddish  tinge 

2 

none 

"            " 

icebox  t° 

yellow 

0 

" 

10/20/21     under  nitrogen. 

room  t° 
icebox  t° 

very  red 
yellow 

10 
0 

« 

11/15/21     under  nitrogen, 

room  t° 

very  red 

8 

" 

"             " 

icebox  t° 

yellow 

0 

« 

12/28/21     under  nitrogen. 

room  t° 

very  red 

9 

(i 

"             " 

icebox  t° 

slightly  reddish 

tinge 

2 

« 

*Date  solutions  were  prepared. 

TABLE 

II. 

Solution  kept  on   ice 

Solution 

kept  at 

room  temp. 

Dead 

Dead 

Dead 

Dead 

No.  in-                       in  2 

in  2      Live  2d 

in  2 

in  2 

Live 

jected    Healthy    days 

weeks      week 

Injected    H 

ealthy     days 

weeks 

2d  wk. 

Fresh       540 

0 

4 

5 

4 

0 

0 

4 

I  wk.      6            3            3 

0 

0 

6 

5 

I 

I 

3 

2  wk.      550 

2 

5 

5 

5 

0 

I 

*  4 

3650 

2 

3 

6 

3 

I 

0 

2 

4.6            5            0 

0 

5 

6 

6 

I 

0 

5 

5660 

0 

6 

6 

4 

0 

0 

4 

6660 

0 

6 

6 

5 

I 

0 

4 

7              660 

0 

4 

6 

5 

3 

0 

2 

8640 

0 

4 

6 

5 

5 

0 

I 

12             650 

I 

4 

6 

6 

4 

0 

2 

16             6           5           0 

0 

5 

6 

6 

6 

0 

0 

The  above  results  may  be  stimmarized  as  follows :  Arsphena- 
miiie  solutions  can  be  kept  under  nitrogen  gas  at  ice-box  tempera- 
ture for  four  months  without  a  noticeable  change  of  color,  increase 
in  oxidation  or  toxicity.  Solutions  kept  under  nitrogen  but  at  room 
temperature  begin  to  show  a  change  in  color  from  yellow  to  a  red- 
dish tinge  in  about  two  weeks;  at  the  end  of  eight  weeks  about  lo 
per  cent,  becomes  oxidized  with  a  very  noticeable  increase  in  toxic- 
ity. The  experimental  data  indicates  very  clearly  that  the  tempera- 
ture at  which  solutions  are  kept  is  a  very  important  factor.  The 
oxidation  of  Arsphenamine  to  the  so-called  "arsenoxide"  takes  place 
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much  more  rapidly  at  room  temperature  than  at  ice-box  tempera- 
lure.  This  fact  might  be  used  in  the  preparation  of  Arsphenamine 
fokitions  for  intravenous  injections  where  a  certain  amount  of  shak- 
ing is  necefsary  in  order  to  get  the  drug  in  sohition.  Shaking  at  low- 
temperature  should  not  cause  any  material  increase  in  toxicity. 
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NOTE  OX  THE  OIL  OF  AGASTACHE  PALLIDIFLORA. 

By  James  F.  Couch, 

Pathological   Division,    Bureau   of   Animal    Industry,   Washington,. 

D.  C. 

The  giant  hyssop,  Agastache  palHdiflora  (Heller),  Rydb.^,  is^ 
one  of  the  labiates.  It  is  widely  distributed  throughout  the  moun- 
tainous regions  of  the  far  west  and  Pacific  coast  and,  in  some  dis- 
tricts it  is  very  abundant.  The  material  which  was  used  in  the 
following  experiments  was  obtained  at  the  Experiment  Station  of  the 
Bureau  of  Animal  Industry,  at  Salina,  Utah,  situated  at  an  altitude 
of  about  8,000  feet,  and  in  the  Wasatch  range. 

The  writer's  attention  was  first  directed  to  this  plant  by  the 
very  intense,  fragrant  odor  which  diffuses  through  the  air  in  its 
neighborhood.  Before  the  blossoms  of  the  plant  have  opened  the 
odor  noted  resembles  that  of  thyme ;  after  blossoming  the  odor  is 
more  like  a  mixture  of  thyme  and  peppermint.  The  leaves  of  the 
plant  bruised  between  the  fingers  develop  a  strong  thyme  odor; 
the  flowering  heads,  subjected  to  the  same  treatment,  yield  an  in- 
tense  peppermint   odor   with    a   small   thyme   component.      It   was,. 

*  Botanical  designation  furnished  by  the  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture. 
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therefore,  thought  of  interest  to  investigate  the  essential  oil  of  this 
plant  as  a  possible  source  of  thymol  or  menthol. 

Accordingly  several  collections  of  flowering  heads  and  of  leaves 
were  made  and  the  fresh  material  was  immediately,  except  for  one 
experiment,  subjected  to  steam  distillation.  The  quantities  used 
and  the  yields  of  dry  oil  were  as  follows: 

July  28,  3720.  Gm.  Flowers,  yielded  6.84  Gm.  oil  0.184% 

Aug.  5,  2560.  Gm.  Flowers,       "        3.96  Gm.    "  0.155% 

Aug.  II,  3500.  Gm.  Flowers,       "      11.06  Gm.    ''  0.316% 

Aug.  17,  950.  Gm.  Leaves,         '"        0.79  Gm.    "  0.083% 

The  first  flowers  collected  were  just  beginning  to  open  and 
full  maturity  was  not  attained  until  about  two  weel-cs  after  when  the 
third  lot  was  collected.  This  probably  accounts  for  the  larger 
yield  of  oil  from  the  lot  of  August  11.  The  lot  of  August  5  was 
ground  through  a  meat  chopper  and  allowed  to  stand  over  night  be- 
fore distilling.  Contact  with  the  air  turned  the  ground  material 
deep  brown  possibly  through  oxidation  of  some  phenolic  constituent. 
The  leaves  used  were  carefully  separated  from  the  stems  of  the 
plant.  These  stems  are  coarse  and  fibrous  and  do  not  appear  to 
contain  oil.  The  leaves  were  then  ground  through  the  meat  chopper 
and  steam  distilled. 

The  oils  obtained  from  the  flowers  all  carried  a  very  penetrat- 
ing peppermint  odor  with  some  marked  suggestion  of  thyme.  They 
were  slightly  yellow.  The  oil  from  the  leaves  had  a  rank  thyme 
odor  only.  None  of  the  samples  of  oil,  nor  any  of  the  aqueous  dis- 
tillates containing  dissolved  oil  atlfected  ferric  chloride  solution  and 
all  were  neutral  to  litmus. 

The  following  physical  constants  were  determined  for  the  oil 
from  the  flowers : 

Density  at  20°    0.91924. 

Specific  rotatory  power,  at  25°.  .  .  .  — 8.60° 

Index  of   refraction  at  25°    1.4865. 

The  oil  is  soluble  in  the  ordinary  solvents.  On  cooling  to  — 10° 
and  letting  stand  at  that  temperature  for  several  hours  there  was 
no  separation  of  any  crystalline  material.  Consequently,  the  amount 
of  free  menthol,  if  any,  present  cannot  be  very  large.  Phenols  were 
tested  for  by  the  usual  absorption  method  using  5%  NaOII.     The 
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Tolunie  of  the  oil  dimiiiislied  slightly,  but  on  acidifying  :md  shak- 
ing out  the  a(|ueous  layer  with  ether,  no  phenols  were  found.  Pule- 
gone  and  other  ketones  were  tested  for  and  found  absent. 

The  small  cjuantity  of  material  did  not  permit  a  more  extensive 
investigation  of  these  oils.  In  addition  the  writer  cannot  now  devote 
to  this  subject  the  time  necessary  to  complete  the  chemical  examina- 
tion. Therefore,  this  note  is  published  in  order  to  record  the  known 
facts  and  to  direct  attention  to  this  interesting  volatile  oil. 


THE  EVOLUTION  OF  CHEMICAL  TERMINOLOGY. 

H.  PHOTOTROPISM.  ORGANOTROPISM. 

By  James  F.   Colxii. 

In  an  earlier  paper  ^  I  discussed  some  of  the  causes  of  ambi- 
guity and  confusion  in  the  application  of  chemical  terms.  Another 
source  of  confusion  arises  in  the  specific  use  of  similar  or  identical, 
terms  to  describe  dissimilar  phenomena  in  different  sciences.  The 
terms  may  have  been  coined  independently  from  the  Latin  or  Greek 
roots  by  scientists  working  in  widely  different  fields  and  yet,  with 
the  broader  extension  of  chemical  control  in  natural  processes,  the 
separate  phenomena  may  be  recognized  as  essentially  chemical  and 
the  term  becomes  a  chemical  word  with  two  or  more  distinct  mean- 
ings. 

An  excellent  example  of  this  condition  occurs  in  the  termi- 
nolog}'  manufactured  out  of  the  Greek  word  t/jottt;,  "a  turn."  The 
idea  of  turning  is  variously  used  in  science  to  express  change,  re- 
versal, arrangement,  readjustment,  circular  or  spiral  propagation  and 
intramolecular  rearrangement.  All  of  these  processes  have  con- 
tributed to  the  collection  of  terms  under  consideration.  The  Greek 
work  is  anglicized  "tropism"  and  this  term  has  been  used  in  a  very 
specific  sense  by  biologists  and  physiologists. 

A  tropism  is  a  forced  movement  towards  or  away  from  some 
source  of  stimulus  or  is  an  adjustment  of  a  body  so  as  to  mini- 
mize or  equalize  the  effect  of  some  external  force.  As  generally  ap- 
plied it  has  always  referred  to  living  things  and  the  usual  defini- 
tions of  the  term  restrict  it  to  organisms,  viz.,  "The  turning  or  move- 

'  This  Journal,  94.  91-6  (1922). 


344  Evolution  of  Chemical  Terminology      j '^'"■Ma"'^'i^2^'^'"' 

ment  of  protoplasm  or  organized  matter  in  relation  to  external  mat- 
ter or  influences,"  "The  inherent  tendency  of  a  living  thing  to 
respond  definitely  to  an  external  stimulus,''  and  "The  innate  tend- 
ency of  the  organism  to  react  in  a  definite  manner  to  external 
stimuli.     .     .     ." 

A  more  detailed  and  definite  statement  and  one  which  gives  us 
some  insight  into  the  mechanism  of  tropistic  behavior  is  the  follow- 
ing from  Jacques  Loeb." 

"Normally  the  processes  inducing  locomotion  are  equal  in  both 
halves  of  the  central  nervous  system,  and  the  tension  of  the  sym- 
metrical muscles  being  equal,  the  animal  moves  in  as  straight  a 
line  as  the  imperfections  of  its  locomotor  apparatus  permit.  If, 
however,  the  velocity  of  chemical  reactions  in  one  side  of  the  body, 
c.  g.,  in  one  eye  of  an  insect,  is  increased,  the  physiological  sym- 
metry of  both  sides  of  the  brain  and  as  a  consequence  the  equality 
of  tension  of  the  symmetrical  muscles  no  longer  exist.  The  muscles 
connected  with  the  more  strongly  illuminated  eye  are  thrown  into  a 
stronger  tension  (we  are  speaking  of  positively  heliotropic  animals 
exposed  to  only  one  source  of  light),  and  if  new  impulses  for  loco- 
motion originate  in  the  central  nervous  system  they  will  no  longer 
produce  an  equal  response  in  the  symmetrical  muscles,  but  a  stronger 
one  in  the  muscles  turning  the  head  and  body  of  the  animal  to  tne 
source  of  light.  The  animal  will  thus  be  compelled  to  change  the 
direction  of  its  motion  and  to  turn  to  the  source  of  light.  As  soon 
as  the  plane  of  symmetry  goes  through  the  source  of  light,  both 
eyes  receive  again  equal  illumination,  the  tension  (or  tonus)  of  sym- 
metrical muscles  becomes  equal  again,  and  the  impulses  for  locomo- 
tion will  now  produce  equal  activity  in  the  symmetrical  muscles.  As 
a  consequence,  the  animal  will  move  in  a  straight  line  to  the  source 
of  light  until  some  other  asymetrical  disturbance  once  more  changes 
the  direction  of  motion." 

The  foregoing  describes  a  tropism  the  stimulus  for  which  is  a 
source  of  light.  The  phenomenon  is  termed  heliotropism  or  helio- 
taxis,  and  phototropism  or  phototaxis,  the  last  named  being  the 
more  preferable  for  several  reasons  which  I  shall  develop  below. 
Common  instances  of  this  phenomenon  are  seen  in  the  attraction  of 
moths  to  flames,  of  sea  birds  to  the  giant  reflectors  in  light-houses, 
and  in  the  bending  of  house  plants  toward  the  window. 

'Forced  Movements,  Tropisms,  and  Animal  Conduct.  Vol.  i  of  Mono- 
graphs on  Experimental  Biology.  Philadelphia.  J.  B.  Lippincott  Co.,  1918, 
P-  13- 
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Tliere  are,  however,  many  other  stimuU  wliich  may  result  in 
troi)istic  behavior  and  the  specific  response  to  each  has  been  in  every 
case  distinguished  by  a  particular  name.  We  recognize  geotropisni 
(geotaxis)  in  which  the  force  of  gravity  (as  exerted  by  the  earth) 
is  regarded  as  the  stimulus.  Tropistic  reaction  to  any  stimulus  pro- 
duced by  chemical  inequalities  in  the  environment  of  an  organism  is 
termed  chemotropism  (chemotaxis)  a  special  case  of  which  is 
hydrotropism  in  which  the  stimulating  substance  is  water.  Reaction 
to  difference  in  temperature  is  thermotropism  (thermotaxis)  ;  re- 
sponse to  contact  or  other  mechanical  stimulus  is  thigmotropism  or 
stereotropism ;  and  reaction  to  electric  stimuli  is  electropism.  Rheo- 
tropisni  or  rheotaxis  is  "the  phenomenon  of  a  body  moving  in  a 
direction  contrary  to  the  current  of  the  fluid  in  which  it  lies,''  a 
special  case  of  which  is  anemotropism  in  which  the  organism  ad- 
justs itself  to  the  direction  of  the  wind.  Loeb  considers  rheotropism 
and  anemotropism  as  due  to  a  tendency  toward  fixation  of  a  moving 
retina  image. 

In  all  of  the  foregoing  reactions  to  external  stimuli  the  tropism 
is  manifested  by  a  change  in  the  direction  of  motion,  or  of  propaga- 
tion, or  an  adjustment  of  spatial  relationships.  These  may  be  con- 
sidered characteristic  of  tropistic  behavior. 

In  the  domain  of  pure  chemistry  the  word  tropism  or  a  deriva- 
tive of  it  has  been  used  in  the  formation  of  a  number  of  terms  none 
of  which  describe  phenomena  that  relate  to  true  tropistic  behavior. 
There  are  desmotropism  and  merotropism  for  dynamic  isomerism ; 
phasotropism  for  a  virtual  tautomerism ;  and  allelotropism  for  a  con- 
dition of  tautomeric  equilibrium.  There  is  again  the  well-known 
allotropism  of  the  elements  so  strikingly  shown  by  carbon.  From 
the  physicists  we  get  the  terms  isotropism  and  anisotropism  refer- 
ring to  the  physical  equality  of  the  properties  of  a  body  when 
viewed  from  different  angles. 

The  zoologists  employ  the  terms  dextrotropic  and  dexiotropic 
to  indicate  that  the  direction  of  propagation  of  the  spiral  in  certain 
shells  is  toward  the  right  or  clockwise. 

Other  tropistic  terms  which  may  be  mentioned  are.  parasito- 
tropic, "having  special  affinity  for  j^arasites."  of  which  the  noun  is 
parasitotrope ;  eosinotactic,  "exhibiting  an  attractive  or  repulsive  in- 
fluence upon  eosinophile  cells,"  and  the  chemotherapeutic  terms,  or- 
ganotropism, which  may  be  defined  as  the  chemic  afiinitv  of  sub- 
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stances  for  the  organs  or  tissues  of  the  body,  and  neurotropism,  a 
special  case  of  organotropism,  "the  attractive  influence  which  nerv- 
ous tissue  exerts  upon  nutritive  and  other  substances."  It  is  part 
of  the  purpose  of  this  paper  to  consider  the  term  organotropism  and 
its  satellite,  neurotropism. 

Our  interest  in  the  other  term  which  forms  part  of  the  present 
title  arises  from,  its  use  by  the  physical  chemist.  While  phototropism 
is  used  by  the  biochemist  to  denote  the  tropistic  response  to  light 
stimulus ;  in  the  vocabulary  of  the  physical  or  photochemist  it  in- 
dicates a  reversible  isomeric  change  due  to  the  influence  of  light 
energy  and  accompanied  by  a  color  change.  The  same  term  is  used 
to  label  two  essentially  different  chemical  phenomena  which  come 
to  us  from  the  most  diverse  scientific  sources,  biology  and  optics. 

Fortunately  a  satisfactory  remedy  is  available.  One  may  sub- 
stitute for  "tropism"  in  biological  terms  the  suffixes  "taxis"  or 
"taxy,"  derived  from  the  Greek  Ta|t9,  arrangement,  adjustment, 
or  order.  Phototropism  then  becomes  phototaxis  and  indicates,  in- 
stead of  a  turning  to  or  from  light,  an  adjustment  with  reference  to 
light.  This  change  is  preferable  because  we  know  that  any  change 
in  the  direction  of  motion  of  a  tropistic  animal  or  plant  is  merely 
incidental  and  not  essential.  The  newer  form  has  been  used  by  the 
more  careful  writers  and  we  are  now  well  accustomed  to  the 
terms  chemotaxis,  heliotaxis,  geotaxis,  etc.  The  generic  name  for 
the  phenomena  will  remain  as  it  occurs  today,  tropism,  for  it  is  well 
established  and  there  is  no  convenient  substitute  for  it. 

The  suggested  change  has  also  the  advantage  of  leaving  the 
field  free  to  the  chemist  not  only  in  the  use  of  the  term  phototropism, 
but  also  in  the  use  of  allelotropism,  desmotropism,  phasotropism,  al- 
lotropism,  and  so  on. 

When  we  consider  the  term  organotropism,  however,  the  situa- 
tion is  different.  There  is,  in  physiology,  a  number  of  terms  de- 
rived from  the  Greek  word  for  nutrition.  Tpo(f>7j  trophism,  the 
phenomenon  of  nutrition;  trophic,  pertaining  to  nutrition,  and  so 
on.  It  is  obvious  that  there  is  great  liability  to  confusion  between 
tropism  and  trophism.  Conflicting  with  organotropism  there  is  or- 
ganotrophism,  a  term  relating  to  the  nutrition  of  the  tissues;  con- 
flicting with  neurotropism  there  is  neurotrophism,  a  term  which 
designates  the  nutrition  of  the  nervous  tissue.  The  crowning  achieve- 
ment of  term  combination  mav  now  be  mentioned ;  it  consists  of  the 
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two  very  enlightening  terms,  "trophotaxis"  and  "trophotropism." 
The  first  of  these  indicates  "the  movement  of  cells  in  relation  to  a 
supply  of  food"  and  the  second  denotes  "the  chemotaxis  of  the  nutri- 
tive matter  of  cells." 

It  is  clear,  I  think,  that  the  position  of  the  term  organotropism 
is  untenable.  The  physiologist's  organotrophism  is  the  older  term 
and,  from  classical  as  well  as  scientific  considerations,  it  does  not 
violate  good  taste.  We  cannot  convert  the  former  into  "organo- 
taxis" and  thus  save  it  for  it  defines  a  phenomenon  which  is  not  a 
tropism.  The  acceptable  form  of  the  term  would  be  "organophilism" 
with  the  adjectives  "organophiT'  and  "organophillic,"  for  the  essen- 
tial force  wdiich  operates  to  produce  the  phenomenon  is  chemical  .at- 
traction. Similarly  neurotropism  may  become  neurophilism.  These 
phenomena  will  then  take  their  proper  place  beside  eosinophilism. 

There  is  an  attraction  between  certain  tissues  and  some  sub- 
stances through  which  those  substances  tend  to  accumulate  in  certain 
organs  or  cells,  but  we  cannot  argue  that  the  attracted  molecule  re- 
sponds tropistically  to  a  stimulus.  If  we  afifirm  that  we  shall  also 
be  obliged  to  attribute  tropistic  behavior  to  particles  of  iron  which 
move  under  the  influence  of  the  magnet.  Although  there  is  little 
question  that  tropistic  behavior  is  fundamentally  purely  mechanistic 
and  dej>ends  upon  the  law  of  mass  action,  the  term  tropism  is  con- 
fined to  the  reaction  to  stimulus  of  organized  matter  which  is  capable 
of  free  and  self-initiated  motion  in  the  absence  of  limiting  stimuli, 
and  which  responds  to  stimuli  only  because  of  its  capabilities  for 
free  and  self-initiated  motion. 

SUMMARY. 

I.  The  terms  phototropism,  geotropism,  chemotropism,  etc.,  as 
used  by  biologists  and  biochemists  to  describe  true  tropistic  behavior 
should  be  discarded  in  favor  of  the  preferable  terms,  phototaxis, 
geotaxis,  chemotaxis,  etc. 

II.  The  term  phototropism  as  used  by  the  photochemist  to  de- 
scribe the  reversible  isomeric  changes  produced  by  light  energy  may 
be  retained  as  such. 

III.  The  chemotherapeutic  terms  organotropism  and  neuro- 
tropism should  either  be  discarded  or  should  be  changed  to  organo- 
philism and  neurophilism. 

IV.  The  word  tropism  is  retained  as  the  generic  term  for  phe- 
nomena of  true  tropistic  behavior. 
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ABSTRACTED  AND  REPRINTED 
ARTICLES 


REMOX'AL  OF  STAINS  FROM  TEXTILES.* 

In  the  Scientific  American  Monthly  for  July,  1921,  Harvey  V. 
Elledge  and  Alice  L.  Wakefield  discuss  the  removal  of  stains  from 
wash  goods.  This  article  was  originally  written  for  laundry  owners 
and  is  accompanied  by  a  "procedure  chart,"'  which  tells  at  a  glance 
what  reagent  to  use  for  removing  the  various  stains  in  the  washing 
of  cotton,  linen,  wool  and  silk. 

The  writers  recommend  the  following  reagents  for  the  removal 
of  stains : 


Acids. 

Alkalies. 

Oxidizing   re- 
agents. 

Reducing    re- 
agents. 

Solvents. 

Oxalic. 

Caustic  soda. 

Javelle  water. 

Sodium  bisul- 

Ethyl  alcohol. 

Hydrochloric. 

Soda    ash. 

Hydrogen    di- 

fite. 

Amyl  alcohol. 

'.Acetic. 

Ammonia. 

oxide. 

Sodium  bisul- 

Ethyl  ether. 

Potassium- 

Potassium 

,fite         used 

Acetone. 

cyanide. 

permangan- 

with  zinc. 

Aniline. 

ate. 

Sodium    thio- 

Chloroform. 

Sodium      per- 

sulfate. 

Carbon      tetra- 

borate. 

chloride. 

Carbon      disul- 
fide. 

Benzine. 

Kerosene. 

Gasoline. 

Oleic  acid. 

The  acids  and  alkalies  and  the  oxidizing  and  reducing  reagents 
are  used  as  a  rule,  well  diluted. 

The  various  stains  encountered  in  laundry  work  are  removed 
as  follows: 

"Albumin. — The  regular  standard  washing  process  includes  a 
lukewarm  first  bath  for  the  purpose  of  dissolving  any  albununous 
materials  that  may  be  present. 

"Blood. — The  albuminous  portion  of  this  stain  is  removed  in 
the  first  bath  of  lukewarm  water;  the  stain  jjroper,  which  is  due  to 

*Reprinted  from  the  .Xaz'al  .Medical  Bulletin. 
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the  hemoglol)in  or  colurins^  matter  of  the  blood,  is  removed  in  the 
bleach  bath.  If  the  fabric  is  of  the  kind  that  can  not  be  treated 
with  Javelle  water,  the  stain  may  be  treated  with  hydrogen  dioxide. 

"Bluing. —  lUuing  is  of  three  kintls — ultramarine  blue,  that  gives 
the  desired  color  by  depositing  small  insoluble  particles  of  blue  on 
the  fabric ;  Prussian  blue,  that  dyes  the  fabric  with  a  soluble  dye ; 
and  aniline  blue,  that  dyes  the  fabric  with  an  insoluble  dye.  L'ltra- 
marine  blue,  which  only  gives  trouble  by  being  used  too  heavily, 
may  be  removed  by  simple  washing ;  Prussian  blue,  which  in  an 
alkaline  bath  js  changed  to  iron  oxide  and  gives  a  rust  stain,  has 
to  be  treated  with  oxalic  acid  solution.  The  aniline  blues,  if. used 
too  freely,  dye  the  fal)ric  permanently  as  far  as  the  ordinary  solvent 
water  is  concerned  and  must  be  removed  by  treatment  with  oxidiz- 
ing or  reducing  agents,  according  to  the  nature  of  the  dye  used. 
Javelle  water,  or  potassium  permanganate  solution,  is  used  to  oxi- 
dize these  blues  on  cotton  or  linen  fabrics  while  potassium  perman- 
ganate solution  or  hydrogen  dioxide  is  used  on  silk  and  wool.  Sod- 
ium bisulfite  solution  and  zinc  may  be  used  on  both  the  animal  and 
vegetable  fibers  as  a  reducing  agent.  The  potassium  permanganate 
solution  treatment  is  not  complete  in  itself,  as  it  leaves  a  brown 
stain  of  manganese  dioxide  in  the  cloth,  which  must  be  removed  by 
treatment  with  oxalic-acid  solution.  If  it  is  found  necessary  to  re- 
peat the  treatment,  the  excess  oxalic  acid  should  be  washed  frorn 
the  fabric  before  more  permanganate  solution  is  applied.  It  is  al- 
ways well  to  observe  the  precaution  of  rinsing  from  the  fabric  anv 
excess  of  solution  when  two  solutions  are  alternated,  because  the  ex- 
cess of  solution  present  reacts  to  neutralize  the  effect  of  the  other 
solution  in  a  manner  that  has  no  effect  in  the  removal  of  the  stain. 
There  is  no  need  for  such  useless  reactions. 

"Cocoa  and  chocolate. — These  stains  occur  in  most  cases  on 
white  table  linens  and  when  too  deep  to  be  removed  by  the  water 
and  soap  are  removed  by  the  bleach  bath  in  the  ordinary  laundry 
way, 

"Coffee. — Javelle  water,  applied  in  the  bleach  bath,  removes 
this  stain  eiTectively. 

"Cream  and  ice  cream. — The  principal  ingredient  that  causes, 
trouble  in  this  type  of  stains  is  the  butter  fat  present.     When  this 
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is  removed  with  hot  water  and  soap,  the  stain  is  usually  gone  com- 
pletely. In  the  case  of  an  ice  cream  that  has  fresh  fruit  juice  or  a 
food  die  present  as  coloring  matter  the  stain  will  be  removed  by 
Javelle   water. 

"Dyes. — The  treatment  for  a  dye  stain  has  always  to  be  de- 
termined by  a  few  tests  on  some  portion  of  the  stained  fabric.  The 
first  trial  may  be  made  with  Javelle  water;  then  with  permanganate 
solution,  then  with  sodium  bisulfite  solution  and  zinc.  The  kind  of 
■  material  involved  and  the  dye  itself  have  to  be  taken  into  consid- 
eration for  the  successful  treatment  of  this  type  of  a  stain.  The 
removal  of  hat  dyes  is  facilitated  by  treatment  with  95  per  cent, 
ethyl  alcohol,  in  which  the  greater  portion  of  the  dye  is  soluble.  A. 
residual  stain  may  have  to  be  treated  with  one  of  the  oxidizing  or 
reducing  agents. 

"Egg. — This  stain  is  partly  albuminous,  partly  fatty,  and  in 
most  cases  will  be  removed  by  a'  formula  that  includes  a  lukewarm 
first  bath  and  hot  suds. 

"Fruit. — Fruit  stains  can  readily  be  removed  by  treatment  with 
Javelle  water. 

"Grass. — This  stain  is  also  removed  from  cotton  and  linen  ny 
treatment  with  Javelle  water.  Silks  and  wools  are  treated  with  a 
mixture  of  equal  parts  of  ethyl  alcohol  and  ethyl  ether.  This  is  a 
solvent  for  the  green  dye  present  in  grass. 

"Grease. — The  average  grease  stain  is  removed  in  the  standard 
washing  process.  Any  stain  that  survives  this  treatment  may  be 
softened  with  oleic  acid  and  lard  and  washed  in  a  hot  solution  of 
soda  ash.  If  the  grease  has  contained  a  mineral  staining  agent  like 
iron  or  some  type  of  dyestufif,  it  can  be  treated  specially,  as  de- 
scribed under  these  headings.  The  best  treatment  to  be  accorded  to 
silks  and  wools  is  with  one  of  the  many  grease  solvents.  .  .  . 
The  solubilities  of  the  different  types  of  grease  vary  Avith  the  dif- 
ferent solvents,  and  it  is  often  necessar}^-  to  experiment  with  several 
solvents  before  the  most  efficacious  one  is  found. 

"Gum  or  resin. — The  type  of  the  gum  or  resin  decides  the 
solvent  that  should  be  used.     Common  chewing  gum  is  soluble  in 
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carbon  tetrachoride ;  varnish  is  soluble  in  alcohol ;  resins  are  soluble 
in  ether,  alcohol,  and  turpentine,  the  source  of  the  resin  determining 
which  solvent  is  best.  Since  there  is  no  way  to  decide  which  resin 
is  present,  the  method  of  trial  and  error  must  be  applied  to  discover 
which  solvent  is  to  be  used. 

"Ink. — Iron  inks  are  best  removed  by  treatment  with  warm 
oxalic  acid.  If  such  treatment  does  not  remove  the  stain  completely, 
it  is  possible  that  the  ink  has  been  a  mixture  of  iron  ink  and  an 
aniline  dye,  in  which  case  a  second  treatment  with  Javelle  water  is 
necessary.  India  ink  and  printers'  ink  are  both  suspensions  of 
carbon  in  a  gum-like  medium,  and  should  be  removed  ni  the  regular 
laundering  process.  If  such  treatment  is  not  etTective,  the  stain  may 
be  loosened  with  lard  and  laundered  again.  Silver-nitrate  inks  have 
to  be  treated  with  sodium  thiosulfate  or  with  Javelle  water.  Javelle 
■water  converts  the  silver  to  an  insouble,  colorless  salt  that  has  to.be 
removed  by  treatment  with  dilute  ammonia  water.  If  this  precau- 
tion is  not  taken,  the  silver  may  again  oxidize  to  the  colored  salt 
and  the  stain  reappear.  Indelible  pencils  contain  both  graphite  and 
an  aniline  dye ;  the  dye  can  be  removed  by  treatment  with  Javelle 
water,  while  the  graphite  will  be  washed  away  mechanically. 

"Iron. — The  specific  treatment  for  iron  stains  is  warm  oxalic- 
acid  solution. 

"Leather. — Javelle  water  has  been  found  to  remove  these  stains 
from  the  cotton  and  linen  fabrics,  but  in  the  case  of  silks  and  wools 
the  stain  is  permanent. 

"Medicines. — The  medicines  containing  organic  materials  are 
usually  removed  in  the  regular  laundry  process ;  any  stain  surviving 
this  treatment  can  be  treated  with  Javelle  water.  The  medicines 
containing  salts  of  the  heavy  metals,  like  iron,  silver,  etc.,  may  be 
treated  v^^ith  potassium  cyanide.  The  cyanides  of  these  metals  are 
water  soluble  and  are  removed  by  means  of  this  solvent  after  con- 
version has  taken  place. 

"Mildezv. — These  stains  are  usually  removed  in  the  standard 
washing  process,  but  heavy  stains  may  have  to  be  treated  alter- 
nately with  Javelle  water  and  oxalic  acid. 
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"Mud. — The  mud  itself  is  removed  in  the  regular  water  wash- 
ing, but  a  residual  stain  of  iron  is  often  encountered.  This  is 
treated,  as  all  iron  stains  are,  with  warm  oxalic  acid. 

"Paint  and  varnish. — These  stains  are  best  removed  before 
laundering.  They  may  be  loosened  by  treatment  with  oleic  acid 
and  then  laundered,  or  they  may  be  treated  with  one  of  the  sol- 
vents that  are  given  in  the  table  of  reagents.  The  character  of 
paint  determines  the  treatment  applied.  Paints  are  composed  of 
some  vehicle  and  a  pigment ;  the  vehicle  hardens  or  sets  by  the  evap- 
oration of  some  volatile  ingredient  or  by  the  absorption  of  oxygen 
from  the  air,  depending  upon  its  chemical  nature.  The  pigment 
can  be  removed  mechanically  after  the  vehicle  carrying  it  is  dis- 
solved again. 

"Perspiration. — This  stain,  being  water  borne,  is  usually  re- 
moved by  simple  soap  and  water  washing.  If  it  is  connected  with 
the  running  of  a  dye,  treatment  for  the  dye  must  be  applied.  Col- 
ored goods  that  have  been  discolored  by  perspiration  may  some- 
times be  restored  by  sponging  with  weak  acid  or  alkaline  solutions. 

"Scorch. — Scorched  cotton  or  linen  may  be  restored  by  treat- 
ment with  Javelle  water  alternated  with  oxalic-acid  solution,  pro- 
vided the  scorch  has  not  completely  destroyed  some  of  the  fabric. 
The  same  results  may  also  be  obtained  with  potassium  permangan- 
ate and  sodium  bisulphite  solutions.  Light  scorches  on  silk  and 
wool  may  be  partially  restored  by  treatment  with  permanganate  solu- 
tion, but  nothing  can  be  done  for  heavy  scorches  on  these  fabrics. 

"Sirup. — Sirup  stains  are  usually  removed  in  thel  standard 
washing  process,  because  the  medium  of  the  stain,  the  sugar,  is 
removed.  If  a  fruit  juice  has  been  present,  some  stain  mav  survive 
this  process,  but  the  treatment  (lescril)ed  under  I'^ruit  will  remove 
it  satisfactorily. 

"Tar  and   tarry. — See  treatment  of  paint. 

"Tea. — Tea  stains  are  usually  removed  in  the  washing  process, 
but  the  occasional  heavy  one  should  be  treated  with  Javelle  water 
when  it  appears  on  cotton  and  linen  and  with  potassium  perman- 
ganate or  hydrogen  dioxide  when  it  appears  on  silk  or  wool.  This 
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Stain  is  in  most  cases  the  result  of  the  tannin  present  in  the  tea, 
hut  in  some  cases  is  due  to  a  dye  that  is  added  to  ^'wa  a  darker 
color  to  the  infusion. 

"Tobacco. — The  stains  from  tobacco  are  usually  solul)le  in  the 
standard  washing  process,  hut  occasionally  stains  that  recjuire 
longer  treatment  are  encountered.  They  may  be  treated  with  tlie 
oxidizing  agents  that  are  i)ermissil)le  wath  the  type  of  fabric  in- 
volved or  they  may,  in  case  of  the  tarry  residue  from  pipes,  be 
treated  with  ethyl  alcohol. 

"Tu}}icric. — This  is  one  of  the  seven  dyes  permitted  by  the 
United  States  pure-food  law  to  be  used  in  foodstuffs.  Tumeric 
stains  are  usually  to  be  removed  by  treatment  with  Javelle  water  or 
permanganate  solution,  but  in  cases  that  do  not  resjx)nd  to  this 
treatment   aniyl   alcohol   will   be    found   effective. 

"I'crdigris  or  copper  stains. — This  stain,  if  not  removed  by  the 
usual  laundry  process,  has  to  be  treated  quite  drastically  with  dilute 
hydrochloric  acid.  If  only  a  weak  solution  of  acid  is  used  and  care 
is  taken  to  remove  all  traces  of  it  afterwards,  no  ill  results  will  be 
noticed. 

"W'ahuit. — This  stain  is  erne  of  the  worst  encountered  on 
fabrics.  It  can  usually  be  reduced  to  a  light  gray  color  on  cotton 
and  linen  by  treatment  with  Javelle  water,  but  when  on  silk  and 
wool  no  treatment  can  be  recommended. 

"]]'ax. — The  most  satisfactory  method  of  removing  waxes 
from  fabrics  is  to  place  the  spot  on  a  piece  of  blotting  paper  and 
appl}-  a  warm  iron.  The  heat  liquefies  the  wax  and  the  blotting 
paper  absorbs  it.  If  traces  remain  after  this  treatment,  thev  may 
be  sponged  away  with  one  of  the  organic  solvents.'" 

In  conclusion  it  is  appropriate  to  suggest  that  insj)ection  of 
garments  for  stains  be  rigidly  maintained  in  the  receivng  room. 
Many  times  stains  are  set  in  laundering,  and  offer  a  greater  problem 
for  removal  than  thev  otherwise  would. 
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OREGON  BALSAM.* 
By  E.  M.  Holmes,  F.  L.  S. 

The  oleoresin  known  in  commerce  under  this  name  has  for 
many  years  past  taken  the  place  of  Canada  balsam  to  a  more  or 
less  extent.  So  far  as  can  be  gathered  from  various  records,  the 
earliest  mention  of  its  being  substituted  for  Canada  balsam  was  in 
1872-1873,  when  there  was  a  scarcity  of  the  latter  {Proc.  Amer. 
Ph.  Assoc,  1873,  p.  1 192;  1874,  p.  423).  This  statement  is  quoted 
in  "Pharmacographia,"  second  edition,  page  615,  but  no  indication 
of  its  botanical  source  is  given,  nor  any  means  of  distinguishing  the 
two  balsams. 

In  August,  1913,  we  learn  from  the  Journal  of  the  American 
Pharmaceutical  Association,  page  982,  that  "considerable  difficulty 
has  been  experienced  in  the  past  year  or  two  in  obtaining  Canada 
balsam  of  fir."  It  is  stated  that  "it  was  then  practically  unobtain- 
able, and  that  there  would  be  none  available  till  the  next  crop  be 
gathered.  In  view  of  this  fact  it  has  become  necessary  to  find  a 
suitable  substitute.  Accordingly,  there  is  considerable  Oregon  bal- 
sam of  fir  being  offered  to  the  trade.  This  is  an  allied  natural 
product,  and  bears  a  close  resemblance  to  the  better-known  Canada 
balsam  of  fir."  At  that  date,  information  concerning  Oregon  balsam 
of  fir  was  so  meagre  that  Messrs.  J.  G.  Roberts  and  M.  M.  Becker 
sought  to  obtain  data  for  the  identity  and  purity  of  this  product,  sa 
as  to  distinguish  it  from  Canada  balsam,  and  obtained  through  Mr. 
R.  G.  Bailey  a  genuine  sample  of  the  Oregon  balsam  of  fir  for 
chemical  examination.  They  found  that  it  differed  in  its  viscosity, 
being  thinner  than  Canada  balsam;  in  its  solubility  in  alcohol,  being 
completely  soluble  in  it;  whilst,  according  to  the  U.  S.  P.,  Canada 
balsam  yields  a  turbid  solution.  Oregon  balsam  does  not  solidify 
even  when  mixed  with  60  per  cent,  of  its  weight  of  moistened  mag- 
nesium oxide,  whilst  Canada  balsam  should  solidify  when  mixed 
with  20  per  cent,  of  moistened  magnesium  oxide.  Oregon  balsam 
is  also  slower  in  drying;  a  drop  spread  on  a  glass  plate  was  still 
sticky  at  the  end  of  three  weeks,  while  that  of  Canada  balsam  was 
noticeably  drier,  and  did  not  adhere  to  the  finger  when  touched. 

*Reprintcd  from  the  Pharm.  Joitni.  and  Pharmacist,  P^bruary,  1922. 
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The  authors  conclude  that  the  acid  number  of  Oregon  balsam 
is  the  best  means  to  establish  the  difference  between  it  and  Canada 
balsam,  the  acid  number  of  which  is  87.  That  of  the  genuine  sample 
of  Oregon  balsam  gave  in,  and  that  of  other  commercial  samples 
varied  from  100.5,  100.8,  105.82,  106.75,  but  in  every  case  was 
considerably  higher  than  87. 

The  botanical  source  of  Oregon  balsam  is  given  in  an  article 
in  the  American  Journal  of  Pharmacy  (1919,  p.  345)  as  Pscndu- 
tsuga  ta^iifolia,  by  Mr.  S.  A.  Alahoud,  chemist  in  forest  products, 
of  the  U.  S.  Food  Products  Laboratory,  Madison,  Wisconsin.  He 
remarks  that  "it  is  probably  employed  to  some  extent  in  the  place 
of  Canada  balsam."  In  February,  19 19,  the  market  price  was  given 
as  $1.75  to  $1.80  per  gallon,  the  price  having  increased  from  $1.15 
to  $1.25,  the  increase  in  price  being  the  result  of  increased  domestic 
demands  owing  to  the  greater  use  of  the  Oregon  balsam,  particu- 
larly by  the  varnish  trade,  also  as  a  substitute  for  \'enice  turpentme, 
particularly  in  the  ceramics  industry  and  in  the  manufacture  of  por- 
ous plasters. 

•An  interesting  account  of  the  method  of  obtaining  the  Oregon 
balsam  is  given  by  Air.  Mahoud.  The  oleoresin  collects  in  cavities 
in  the  tree  in  pockets,  produced  especially  in  wind-shaken  trees 
(probably  by  the  wind  bending  the  trunk).  These  pockets  in  time 
till  with  oleoresin,  and  if  an  aperture  is  made  it  readily  flows  out. 
Trees  containing  such  pockets  are  spotted  by  collectors,  who  bore 
holes  into  them  (being  probably  guided  by  the  one-sided  trend  of  the 
branches  so  readily  observed  in  trees  in  wind-swept  places  in  this 
country ) .  From  the  holes  bored  into  the  trunk  one  to  three  gallons 
is  frequently  obtained  from  a  single  boring.  It  is  suggested  by  Mr. 
Mahoud  that  the  method  adopted  in  Europe  of  making  artificial 
pockets  in  the  larch  in  the  spring  in  mature  trees  about  forty  inches 
in  girth  would  probably  yield  a  more  certain  harvest  if  applied  to 
the  Oregon  fir,  Pscndotsiiga  taxifolia.  These  cavities  extend  to 
the  centre  of  the  larch  at  about  a  foot  from  the  ground,  and,  when 
made,  the  holes,  about  1^2  inches  in  diameter,  are  plugged  with  a 
dry  larch  plug  to  prevent  loss,  the  cavities  being  emptied  in  the  au- 
tumn by  an  auger.  In  the  case  of  the  larch,  the  tree  is  but  little 
injured,  and  is  said  to  yield  oleoresin  for  twenty-one  to  fifty  years 
(Tschirsch,  "Die  Harze  und  die  Harzbehalter,"  1906,  p.  614,  and 
G.  Planchon  and  E.  Collin,  "Les  Drogues  Simples,"  i,  p.  70).     As 
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the  cost  of  the  Oregon  hr  balsam  is  about  one-sixth  the  cost  of 
that  of  Canada  balsam,  it  will  probably  replace  the  latter  for  many 
purposes,  except  that  of  microscopical  work. 

From  an  article  by  Prof.  Augustin  Henry  on  the  Douglas  fir, 
it  will  be  noticed  that  he  uses  the  synonym  Pscudotsnga  Doiiglasii 
for  the  tree  which  Mr.  Mahoud  calls  P.  taxifolia.  This  tree,  which 
has  recently  been  recommended  by  Prof.  Henry  for  cultivation  in 
suitable  localities  in  Britain  and  British  Dominions,  since  it  is  a  rapid 
grower,  forms  excellent  timber  and  yields  a  quantity  of  pleoresin, 
and  it  is  evidently  worthy  of  the  serious  attention  of  forest  officers. 
In  British  Columbia  one  firm  has  already  established  a  plant  to 
treat  ten  barrels  per  day  of  the  oleoresin. 

Canada  balsam  is  collected  in  such  a  different  manner  and  in 
so  much  smaller  quantity,  and  the  collection  is  so  little  explained  in 
most  text-books  of  materia  medica,  that  it  may  be  interesting  to 
recall  some  of  the  details  published  more  than  forty  years  ago  in  the 
Report  of  the  Committee  on  the  Drug  Market  to  the  American 
Pharmaceutical  Association  at  its  meeting  at  Toronto  (P.  J.,  April 
13,  1878,  p.  813). 

Canada  balsam  is  largely  collected  in  the  province  of  Quebec. 
]\Ir.  W.  G.  Brund,  chemist,  of  Quebec,  at  that  date,  states  as  fol- 
lows :  "The  whole  family  of  balsam  gatherers  go  into  the  woods 
in  the  Laurentine  ^Mountains  at  a  distance  of  from  seven  to  ten 
miles  from  the  villages.  There  they  encamp  for  two  months.  The 
mother  remains  in  the  camp  to  do  the  cooking  and  to  strain  the 
balsam,  and  it  is  she  who  transports  it  in  canisters  of  five  gallons 
each,  on  her  back  to  the  villages,  where  she  sells  it  at  the  rate  of 
one  dollar  twenty  cents  a  gallon  in  exchange  for  flour  and  pork, 
which  she  carries  back  to  the  camp.  The  father,  with  the  boys, 
goes  to  pierce  the  trees,  each  furnished  with  a  small  can,  with  a 
tube  proceeding  from  it  at  the  top.  The  tube  is  of  iron,  sharpened, 
and  with  this  portion  of  the  instrument  the  blisters  containing  the 
oleoresin  are  pierced  one  by  one,  the  liquid  flowing  down  the  tube 
till  the  vessel  is  full.  (These  blisters  occur  separately  under  the 
corky  layer  of  the  bark,  the  oleoresin  not  forming  pocl<ets  in  the 
wood,  as  in  Pscudotsnga  Donglasii.)  The  children  mount  the 
branches,  whilst  the  father  works  on  the  lower  part  or  trunk  of  the 
tree.  A  large  tree  will  yield  only  about  i  pound  of  oleoresin,  but 
on  the  average,  the  amount  per  tree  is   only  about  8  ounces.     A' 
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father  with  two  children  may  be  able  to  collect  a  gallon  of  oleoresin 
between  sunrise  and  sunset,  but  a  man  workini:^  alone  has  done  a 
good  day's  work  if  he  collects  half  a  gallon.  The  '])als<un'  can- 
not be  collected  when  it  rains,  for  the  water  dripping  from  the 
branches  and  running  down  the  trunk  renders  it  milky  and  unsale- 
able. The  collection  is  made  between  June  15  and  .August  15  or 
September  r,  when  the  snow  usually  begins  to  fall,  and  the  balsam 
no  longer  flows.  It  is  only  the  poorest  inhabitants  and  the  Indians 
who  do  this  business.  The  largest  crop  ever  gathered  in  one  year 
was  5000  gallons.  The  trees  should  not  be  pierced  two  years  run- 
ning, and  it  requires  two  or  three  years  before  the  second  tapping, 
and  then  it  aways  yields  much  less  than  the  first  time."'  It  will  be 
readily  understood,  therefore,  that  Canada  balsam,  if  genuine,  must 
be  much  more  expensive  than  Oregon  balsam. 


THE  SCIEX'CE  OF  LIFE  AXD  OF  DEATH.* 

It  was  a  great  saying  of  the  celebrated  Dutch-Jew  philosopher 
Spinoza  that  "The  free  man  thinks  of  nothing  so  little  as  of  death; 
his  meditation  is  not  on  death,  but  on  life."  The  free  man  in  Spinoza's 
sense  is  still  a  rare  specimen  of  Homo  Sapiens,  so  that  for  the  mass 
of  mankind  death  has  not  been  robbed  of  its  terrors,  and,  save  for 
the  young,  to  whom  it  seems  a  remote  contingency,  it  is  an  ever- 
present  shadow  even  in  the  brightest  scenes  of  life.  It  is  doubtless 
true,  as  Shakespeare  tells  us,  that 

"The  fear  of  death  is  most  in  apprehension. 
A  beetle  feels  a  corporal  pang  as  great 
As  w^hen  a  giant  dies." 

But  this  philosophy  affords  little  relief  to  the  average  human 
being,  and  even  the  teaching  of  Montaigne,  that  most  sagacious  of 
essayists,  who  in  his  essay  on  "-Death"  assures  his  readers  that  man 
passes  out  of  life  as  painlessly  and  unknowingly  as  he  enters  it, 
or  as  he  sinks  into  slumber  when  tired  out  at  the  end  of  the  day's 
work,  is  not  convincing.  Modern  thought  demands  something  more 
positive  than  those  consolations  of  philosophy  which  presuppose  a 
philosophic  capacity  of  which  ordinary  persons  are  destitute.     Hence 

♦Reprinted  from  the  Phanii.  Jouni.  and  Phcirmacist,  I-\»bruary,  1922, 


35^  The  Science  of  Life  and  Death         ^  ^'"•J°"''-,ll!!^™- 

•^  '  (         May,  1922. 

the  appeal  to  science  for  a  rationale  of  life  and  death.  Until  re- 
cently scientific  research  had  failed  to  shed  much  light  on  what  a 
certain  school  still  characterizes  as  the  "mystery  of  life,"'  hut  the 
once  fiercely  agitated  controversies  between  the  Vitalists  and  the 
Abiogenesists  have  no  real  significance  now,  when  bio-chemistry  has 
revealed  so  much  of  the  mechanism  of  living  matter.  There  is  al- 
ways a  point  at  which  any  explanation  of  natural  phenomena  ceast-s 
to  explain,  because  the  human  mind  cannot  reach  beyond  ultimate 
reality.  Short  of  this  there  is  no  "mystery"  that  science  is  not 
capable  of  elucidating.  The  study  of  the  mechanism  of  living  mat- 
ter has  been  remarkably  facilitated  by  the  microbiological  research 
and  discovery  with  which  the  immortal  names  of  Pasteur,  Lister, 
and  Metchnikoif  must  always  be  identified,  and  it  is  to  Metchnikoff 
especially  that  we  are  indebted  for  the  inspiring  conception  of  the 
living  organism  as  a  battleground  of  opposing  forces,  namely,  the 
conservative  factors,  in  the  form  of  the  digestive  cells  or  phagocytes, 
which  are  present  in  all  living  things  from  the  most  primitive  up 
to  the  most  highly  developed  species,  and  the  microbic  or  toxic 
enemies  to  bioplasm,  with  which  the  phagocytes  wage  perpetual  de- 
fensive warfare.  As  Metchnikoff  and  some  of  his  predecessors 
proved,  many  protista  and  protozoa,  which  reproduce  by  the  split- 
ting up  of  the  individual  into  two  or  more  new  individuals,  are, 
strictly  speaking,  physically  immortal;  as  in  the  process  of  division 
or  subdivision  it  is  impossible  to  say  which  is  the  older  organism. 
For  such  species,  therefore,  there  is  no  natural  death,  although  there 
must  often  be  accidental  or  catastrophic  extinction,  of  individuals. 
The  hereditary  substance,  or  germ-plasm  of  Weissman,  is  in  the 
higher  animals,  the  homologue  of  the  unicellular  immortals,  but  in 
this  case  the  somatic  or  body  substance  of  the  individual  perishes, 
and  the  personality  passes,  since  the  offspring  are  a  mixed  product 
of  the  inherited  characters  of  parents,  grandparents,  or  remoter  an- 
cestors. For  the  vast  majority  of  species  of  metazoa,  life  is  merely 
a  trust  for  the  benefit  of  posterity,  so  that  the  individual  is  of  value 
only  as  a  transmitter  of  the  so-called  life-force  which  Bernard 
Shaw  has  made  the  primtun  mobile  of  a  new  religion.  One  of 
IMetchnikoff's  most  memorable  researches  had  as  its  object  the  defi- 
nite ascertainment  of  the  causes  of  the  "disharmonies"  which  shorten 
what  he  believed  to  be  the  normal  duration  of  human  life,  and  as 
readers  of  his  work  on  "The  Prolongation  of  Human  Life"  will 
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remember,   he   formulated  the  theory  that  human   beings  are  aged 
prematurelv,    and    many    of    tliem    die    before   their    natural    term, 
because  of  the  presence  in  tlie  "intestinal  flora"  of  toxin-producing 
bacteria,  the  products  of  which   (phenols  and  indols)   are  absorbed 
into  the  blood-stream  in  such  quantities  and  so  constantly  that  the 
phagocytes  are  unable  to  cope  with  them,  and   tissue-degeneration 
sets  in,  the  cells  of  the  degenerate  tissues  in  their  turn  being  devoured 
by  the  phagocytes.     Metchnikoff  was  at  first  confident  that  the  in- 
troduction  into   the   intestine,    by   means   of    food,    of    lactu-bacilli, 
and  Gl\cohactcr  pcptonicus,  would  inhibit  the  action  of  the  putrefac- 
tive bacteria,  and  there  can  be  no  question  whatever  but  that  the 
sour-milk  diet  has  proved  most  beneficial  in  many  cases  of  intestinal 
indigestion,   but,   as   INIetchnikofif  admitted   later,  the   problem   is   a 
complicated  one,  and  much  more  will  have  to  be  learned  about  the 
nature  and  action  of   the  "intestinal   flora"   before   a   scientifically 
hygienic  dietary  can  be  devised.     But  if  this  can  be  done  and  other 
life-shortening  conditions  eliminated,   we  share  Metchnikoff 's  opti- 
mism in  anticipating  that  most  microbe  diseases  can  be  prevented, 
if   not  entirely  extirpated,  so  that  in  many  cases  death  will  come 
about  naturally,  as  a  result  of  the  gradual  ebbing  of  the  sensorial  and 
other  activities   which   collectively   constitute  life.     In  this  connec- 
tion   Metchnikoff    sought   to   discover   demonstrative   examples   of 
"natural  death."    The  Ephemeridae,  or  May  flies,  which  are  unable 
to   feed  themselves,   were,  as  the  name  implies,  too   short-lived   to 
enable  him  to  determine  to  what  precise  cause  their  death  was  due, 
and  the  Rotifene,  which  also  lack  buccal  organs,  and  cannot  there- 
fore take  in  food,  were  too  small  in  size  for  physiological  experi- 
ments, but  in  the  case  of  the  sillo-moth,  which  was  favorable   for 
experimental    purposes,    Metchnikoff    discovered    that    it    was    not 
hunger  that  caused  death,  since  the  moth  subsists  on  the  fatty  sub- 
stance which  remains  after  the  metamorphosis  of  the  chrysalis  into 
a  moth,  nor  were  there  any  indications  of  exhaustion,  or  of  the  pres- 
ence of  micro-organisms  which  might  have  caused  death  by  infec- 
tion.    Metchnikoff  was  haunted  by  some  misgiving  on  the  lattei 
point,  as  he  suspected  that  microbes  invisible  even  under  the  highest- 
power  microscope  might  occur.     But,  apart  from  this   reservation, 
the  silk-moth  seems  to  furnish  an  example  of  "natural  death"  such 
as,  under  appropriate  hygienic  conditions,  might  be  vouchsafed  to 
man.    The  problems  as  to  the  "instinct  of  life"  or  .self-preservation, 
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and  the  "instinct  of  death'"  or  what  ought  to  be  a  natural  desire  for 
death,  are  psychological,  but  have  a  physiological  basis.  According 
to  Metchnikoflf,  the  desire  or  will  to  live  is  not  so  strong  in  the 
young  as  in  persons  of  maturer  years,  but  we  are  disposed  to  re- 
gard this  as  a  personal  view,  rather  than  a  sound  generalization. 
Metchnikoff's  early  life  and  his  scientific  career  as  a  young  man  in 
Russia,  were  embittered  by  perpetual  struggle,  and  frequent  disap- 
pointment. Later,  in  the  congenial  and  inspiring  environment  of  the 
Pasteur  Institute,  the  pessimism  begot  of  privation  and  frustration 
of  efifort,  mellowed  into  a  sane  optimism  with  a  keen  zest  for  life, 
and  the  pursuit  of  science  for  the  benefit  of  mankind.  The  out- 
break of  the  world-war  in  1914  was  a  shattering  blow  to  Aletchni- 
kofif's  faith  in  the  stability  and  progress  of  civilization,  but  his 
optimism  survived  it,  and  after  a  torturing  illness,  he  died  firm  in 
the  persuasion  that  one  day  science  will  succeed  in  delivering  hu- 
manity from  the  scourge  of  diseases,  chiefly  through  prophylaxis  and 
rational  hygiene,  and  that  there  will  also  be  a  new  science,  the  science 
of  death,  which  will  make  it  less  hard  to  die.  For  in  the  case  of 
human  beings  who  survive  to  an  advanced  age,  free  from  disease, 
and  suffering  only  from  slow  progressive  enfeeblement  of  body  and 
of  mind,  there  is  generally  an  '"instinct  of  death."  As  the  desire  or 
will  to  live,  and  the  interest  in  the  advantages  and  pleasures  that 
life  has  to  offer  lessen  in  force,  the  desire  for  the  rest  that  death 
alone  can  give  grows  stronger,  until  the  gently  worn-out  soul  chants 
gladly  its  "Nunc  dimittis."  Far  better  this  euthanasia  than  the 
agonies  of  death,  which  often  make  dissolution  so  terrible,  even  when 
it  is  prayed  for  by  the  victim  and  the  witnesses  of  his  or  her  tor- 
ments. May  this  deliverance  be  the  last  and  the  greatest  of  the 
gifts  of   Science  to  mankind! 


REPORT  OF  THE  ONE  HUNDRED  AND  FIRST  ANNUAL 
MEETING  OF  THE  PHILADELPHIA  COLLEGE  jOF 
PHARMACY  AND  SCIENCE. 

The  annual  meeting  of  the  Philadelphia  College  of  Pharmacy 
and  Science  was  held  in  the  Museum  of  the  College  on  March  27, 
1922,  President  Braisted  in  the  chair. 

Forty-six  of  the  members  present  signed  the  roll,  although  the 
attendance  numbered  about  sixtv-five. 
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The  minutes  of  the  quarterly  meetint^,  held  Deceniher  zy.  i<;2i, 
were  approved  as  read. 

I'ndcr  the  head  of  unfinished  husiness  the  resignation  of  Dr.  R. 
P.  Fischelis  from  memhership  on  the  Puhlication  Committee  was 
presented  and  upon  motion  of  Mr.  Peacock  was  accepted  with  ex- 
pressions of  regret  that  pressure  of  other  duties  prevented  Dr.  Fis- 
chelis from  continuing  as  a  member  of  this  committee. 

Mr.  J.  W.  England,  Chairman  of  the  Special  Committee  on 
Constitution  and  By-Laws,  presented  the  revision,  which  is  printed 
elsewhere  in  this  issue. 

Affirmative  action  was  taken  upon  each  paragraph  as  lead  and 
a  motion  of  Mr.  England  to  adopt  as  a  whole  was  unanimously  car- 
ried. 

Prof.  F.  P.  Stroup  in  presenting  the  report  of  the  Committee  on 
College  IVIembership  stated  that  about  six  hundred  new  names  had 
been  added  to  the  list  of  codlege  members.  The  report,  upon  motion, 
was  received. 

Xo  report  was  made  by  the  Committee  on  Necrology. 
The  Committee  on  Publication  of  the  American  Jourxal  of 
Pharmacy  in  its  report  directed  attention  to  the  increased  cost  of 
publication  incurred  by  the  large  increase  in  College  membership  and 
recommended  an  increase  of  $ioo  per  month  in  the  College  appropria- 
tion for  the  use  of  this  committee.  The  report  was  received  and  upon 
motion  of  Prof.  LaWall  the  recommendation  for  an  increase  in  the 
College  appropriation  was  referred  to  the  Finance  Committee  of  the 
Board  of  Trustees  for  favorable  action. 

The  Committee  on  Founder's  Day  Celebration,  Prof.  LaW'all, 
chairman,  reported  that  the  celebration  was  held  according  to  the 
proposed  plan  and  was  fairly  successful  as  to  attendance  and  very 
successful  as  to  program  and  enthusiasm  aroused. 

A  Special  Committee  on  Future  College  Programme,  Mr.  B.  T. 
Fairchild,  chairman,  presented  the  following  report  for  the  lioard 
of  Trustees : 

"Gentlemen : 

"Your  Committee  appointed,  pursuant  to  Resolution  of  March 
7,  to  prepare  a  statement  of  the  development  plan  for  the  College, 
begs  to  submit  the  following  report : 

"A  survey  of  the  problems  involved  discloses  three  major  topics 
which  demand  careful  consideration  as  follows  : 
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''First.  The  continuance  and  development  of  present  facili- 
ties. 

'"Second.  The  determination  of  a  permanent  location. 

'Third.  Our  possible  contribution  as  a  nucleus  for  the 
development  of  a  National  Institute  of  Pharmacological  and  Thera- 
peutic Research,  Practice  and  Teaching. 

"The  Committee  wishes  to  call  attention  to  plans  formerly  pre- 
pared by  the  Centennial  Committee,  under  which  it  was  intended  to 
raise  a  substantial  fund  for  the  construction  of  modern  buildings, 
etc. 

"It  is  believed  that  the  contract  with  Will,  Folsom  and  Smith 
should  be  extended  with  a  view  to  carrying  on  the  drive  for  funds. 

"We  think  it  should  also  be  noted  that  the  final  decision  as  to  the 
location  of  the  Delaware  River  Bridge  will  enhance  the  value  and 
marketability  of  our  present  holdings  and  will  adversely  affect  the 
character  of  this  section  of  the  city  for  our  purposes. 

"The  Committee  is  especially  impressed  with  the  opportunity 
for  co-operation  whilst  maintaining  the  independent  integrity  of  our 
Institution,  and  feels  strongly  disposed  toward  recommending  trans- 
ferrence  of  its  activities  into  a  closer  physical  proximity  to  some 
larger  educational  institution  whose  courses  may  be  exchanged  or 
purchased  by  our  institution  from  the  other,  thus  enhancing  and  en- 
larging the  opportunities  of  each. 

"In  reaching  this  opinion  the  Committee  has  been  impressed  by 
the  danger  to  pharmacy  of  what  is  in  effect  detached  vocational  train- 
ing, and  by  the  benefits  which  would  obtain  if  arrangements  could  be 
made  under  which  medical  students  could  come  into  closer  contact 
with  and  a  finer  appreciation  of  the  contribution  to  public  health  of 
which  the  pharmaceutical  sciences  are  capable. 

"Again  in  considering  the  possibility  of  the  early  establishment 
of  a  National  Institute,  your  Committee  has  leaned  strongly  toward 
a  location  with  adequate  grounds  for  such  an  institute.  Even  with- 
out reference  to  the  establishment  of  such  a  national  institute  our 
facilities  should  be  very  substantially  increased.  In  fact,  your  Com- 
mittee is  advised  that  extension  is  needed  at  home  for  taking  care  of 
our  higher  classes,  and  we  are  confronted  with  the  necessity  of  pro- 
viding a  new  laboratory  and  a  new  class  room  for  next  year's  work. 

"The  Committee  is  of  the  opinion  that  as  soon  as  the  College  has 
niade  adequate  provision  for  the  continuation  of  its  scholastic  work, 
it  would  constitute  the  ideal  'central  figure  or '  activating  agent' 
for  the  launching  of  the  plants  for  the  National  Institute  as  pro- 
posed by  Admiral  IJraisted. 

"In  conclusion  the  Committee's  recommendations  are  as  follows: 

"First.  That  for  the  present,  only  such  minor  changes  and  ad- 
ditions be  made  in  our  present  buildings  as  to  satisfy  the  require- 
ments of  our  existing  courses.    That  the  Faculty  be  immediately  re- 
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(luested  to  furnish  the  officers  with  recomineiidations  for  necessary 
changes  within  the  next  two  years  as  far  as  they  can  l)e  forecast  at 
present. 

"Second.  That  where  i)ossil)le  a  co-operative  relationship  with 
an  institution  that  might  he  helpful  he  considered,  and  a  site  selected 
that  will  aid  hy  proximity. 

"Third.  That  at  the  proper  time  the  campaign  for  the  raising  of 
funds  shall  he  completed  with  the  idea  for  providing  for  site,  huilding 
and  an  endowment  fund. 

"Fourth.  That  a  qualified  committee  he  appointed  at  an  early 
date  to  carry  on  the  preliminary  surveys  and  to  formulate  the  neces- 
sary plans  looking  toward  the  estahlishment  of  a  national  institute, 
the  idea  in  which  our  College  has  taken  the  initiative  and  in  the  real- 
ization of  which  it  shall  he  essentially  associated  or  the  nucleus. 
"Signed  by 

"B.  T.  Fairchild  (per  C.  H.  LaWall), 
"Charles  H.  LaWall, 
"Samuel  P.  Wethilkill,  Jr.. 
"W.  C.  Braisted." 

Upon  motion  of  Prof.  LaWall,  seconded  hy  Mr.  Rohrman,  the 
meeting  unanimously  approved  the  recommendations  included  in  the 
report  and  urged  the  College  officers  and  the  Board  of  Trustees  to 
take  such  steps  as  would  meet  in  their  opinion  the  requirements  of 
the  report. 

President  Braisted,  in  his  annual  report,  gave  a  comprehensive 
review  of  the  work  accomplished  during  the  first  year  of  the  second 
century  of  the  existence  of  the  College  and  stated  that  the  outlook 
for  the  future  was  encouraging.  L'pon  motion  of  Mr.  Osterlund, 
the  report  was  received  and  referred  to  the  Publication  Committee. 
The  following  abstracts  from  the  interesting  address  call  special 
attention  to  important  phases  of  College  program  and  progress : 

"The  closing  of  another  year  of  our  College  history,  the  first 
of  the  new  century,  others  an  opportunity  for  a  brief  review  of  its 
accomplishments  and  our  plans. 

"Coming  to  you  about  a  year  ago  with  an  appreciation  of  the 
value  of  the  profession  of  pharmacy  through  my  experience  in  the 
navy,  but  without  an  intimate  personal  knowledge  of  the  needs  of 
pharmacy  in  general,  it  has  been  necessary  to  make  a  comprehensive 
study  of  the  situation.  An  earnest  effort  has  been  made  throughout 
the  year  to  obtain  the  viewpoint  of  every  division  of  pharmacy,  and 
it  is  from  this  sympathetic  background  that  plans  are  being  made 
for  the  future. 
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"With  a  realization  that  under  the  most  favorable  circumstances 
it  would  be  several  years  before  new  buildings  and  equipment  could 
be  provided  for  the  College,  attention  was  immediately  given  to  the 
physical  condition  of  the  College  property.  Through  the  generosity 
of  members  of  the  Board  of  Trustees  and  friends,  it  was  possible  last 
summer  to  make  many  urgently  needed  repairs  and  improvements; 
so  that  upon  the  opening  of  the  course  last  fall  the  physical  condi- 
tion of  the  present  buildings  was  very  much  improved. 

"On  the  educational  side,  the  new  Bachelor  of  Science  courses 
were  launched,  with  additions  to  the  faculty  to  take  care  of  the  Lan- 
guage and  Science  courses,  and  additional  assistants  (nine  in  num- 
ber), were  also  provided  for  the  Laboratories,  and  several  other 
departments,  thus  materially  strengthening  the  teaching  work. 

"The  entering  class  in  September  was  large,  almost  350,  the 
total  number  of  students  registered  for  the  Ph.  G.  course  being 
640.  There  were  ninety-eight  additional  students  registered  for  ad- 
vanced courses,  so  that  the  facilities  of  the  College  were  being  used 
almost  to  their  capacity. 

"The  large  number  of  students  already  enrolled  in  the  ad- 
vanced courses  compels  the  immediate  consideration  of  our  plans  for 
new  buildings  and  equipment  and  your  Board  of  Trustees  will  place 
recommendations  before  you  on  this  subject,  representing  the  result 
of  a  year's  careful  study. 

"During  the  autumn  of  1921,  through  the  generosity  of  the 
H.  K.  Mulford  Co.  the  use  of  about  2j/<  acres  of  ground  was  ac- 
quired bv  the  College  near  Glenolden.  Pa.,  for  the  establishment  of 
botanical  gardens. 

"Prof.  Yovmgken  was  made  director  of  these  gardens  and  plans 
for  their  development  are  well  under  way. 

"Ground  was  broken  during  October  for  the  main  garden  and 
by  early  December  twenty-eight  beds  and  border  beds  were  dug 
out  and  their  borders  sodded.  The  old  Mulford  Garden  has  been 
overhauled  and  with  the  completed  main  garden  will  contain  plants 
arranged  in  beds  according  to  families,  which  is  in  accordance  with 
the  scheme  of  botanical  gardens  connected  with  universities  here  and 
abroad. 

"The  year  has  been  in  many  respects  an  unusual  one,  highly 
satisfactory  in  almost  every  way — with  the  expansion  of  our  teach- 
ing staff  and  the  gradual  ujilift  for  higher  educational  standards,  the 
financial  condition  has  been,  and  remains,  fairly  satisfactory.  The 
introduction  of  a  budget  system  has  made  for  a  safer  and  better 
conduct  of  affairs. 

"The  plans  for  the  future  seem  reasonably  bright,  and  it  is 
hoped  that  not  onlv  may  the  teaching  of  pharmacy  and  its  branches 
be  vastly  improved,  but  that  the  years  to  come  will  see  this  institu- 
tion the  centre  of  most  im]>()rtant  research  work.  The  great  demand 
today  along  these  lines  is  for  experimental  therapy  and  the  demand 
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is  growing  tor  some  institution  to  take  up  this  work.  It  is  planned 
if  possible  to  make  the  College,  in  adclitii)n  to  its  strictly  educational 
work,  a  centre  or  national  institution  of  exi)erimental  and  lesearch 
therapeutic  endeavor. 

"It  seems  to  me  that  our  College  should  be  the  one  institmion  to 
supply  the  need  shown  in  this  article,  and  the  opportunity  is  ours 
now  if  we  have  the  courage  and  strength  to  attempt  it. 

"¥or  the  future  we  seem  to  have  determined  tlie  following 
things : 

"1.  The  present  site  of  the  College  must  be  changed  for  a  bet- 
ter one — 1  think  we  are  soon  to  have  this  site. 

"2.  That  the  effort  to  complete  the  raising  of  funds,  for  pur- 
chasing a  new  site,  for  building  a  new  College  and  for  endowment 
be  actively  pushed  as  soon  as  the  time  is  considered  propitious. 

"3.  The  expansion  of  the  College  work  to  make  it  the  leading  in- 
stitution in  pharmacy  and  research  work  pertaining  to  therapeutics 
in  this  country. 

■  "4.  Co-operative  union  with  the  leading  institutions  of  the  city 
that  wish  our  help  and  are  willing  to  reciprocate  to  assist  our  needs. 

"Xo  more  splendid  opportunity  could  be  presented  to  this  in- 
stitution than  exists  now — with  every  outlook  for  a  successful  un- 
dertaking and  with  the  plans  and  resources  being  considered  at  the 
present  time  not  alone  by  ourselves  but  by  many  powerful  and  inter- 
ested factors  that  give  every  promise  of  completion  within  a  few 
years. 

"Let  me  urge  you,  therefore,  to  be  awake  to  the  progress  of 
events  in  connection  with  the  College  and  its  future  welfare,  which 
seem  to  point  to  a  career  far  beyond  our  most  sanguine  expecta- 
tions." 

]Mr.  Ivor  Grifftth,  in  the  editor's  annual  report,  pointed  out  that 
the  number  and  quality  of  the  contributions  printed  in  the  America \ 
JouRX.\L  OF  Pharmacy  during  the  past  year  indicated  that  it  was 
well  maintaining  its  record  of  past  years  in  the  world  of  scientific 
periodicals. 

The  report  of  the  Curator,  Prof.  H.  W.  Youngken.  referred  to 
the  refurbishing  and  improved  arrangement  of  the  Museum  and  its 
contents,  and  bespoke  the  co-operation  of  members  and  friends  of  the 
College  in  building  up  a  representative  zoological  collection,  the 
most  needed  specimens  including  taxidermic  mounts  of  birds  and 
mammals  and  a  good  collection  of  insects  and  skeleta  of  vertebrates. 
The  Curator  acknowledged  the  receipt  of  forty-eight  slides  and  case 
from  the  Pharmacy  Department  and  three  thousand  shells  of  mol- 
luscs, presented  by  Dr.  Githens. 
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Prof.  Youngken  reported  the  botanical  gardens  as  being  in 
good  shape  and  acknowledged  the  receipt  of  a  specimen  of  leprosy- 
plant  from  the  Bureau  of  Plant  Industry  at  Washington. 

The  Librarian,  Prof.  F.  P.  Stroup,  reported  over  one  hundred 
accessions  to  the  Library  during  the  year,  as  well  as  the  receipt  of 
numerous  publications  issued  by  the  various  departments  of  the  Li. 
S.  Government.  Frequent  use  was  made  of  the  Library  by  students, 
Faculty,  and  the  general  public,  and  under  the  rules  of  the  Inter- 
Library  Loan,  books  and  periodicals  were  sent  to  the  U.  S.  Gov- 
ernment, industrial  establishments  and  various  schools  of  pharmacy. 

Mr.  O.  W.  Osterlund,  for  the  Legislative  Committee,  reported 
participation  in  a  conference  held  in  Washington,  which  was  called 
to  oppose  the  principle  of  releasing  tax  free  pre-medicated  alcohol 
for  use  in  the  manufacture  of  pharmaceutical  preparations  intended 
for  internal  use.  On  behalf  for  the  College,  the  Legislative  Commit- 
tee opposed  the  plan,  whether  permissive  or  mandatory. 

Mr.  J.  C.  Peacock,  in  the  absence  of  Mr.  Thum,  chairman  of 
the  Nominating  Committee,  presented  the  following  report : 

"March   13,   1922. 
"To  the   Secretary   of   the   P'hiladelphia  College  of   Pharmacy  and 

Science,  Philadelphia,  Pennsylvania. 
"Dear  Sir: 

"In  accordance  with  the  By-Laws,  the  Committee  on  Nomina- 
tions submits  the  following  list  of  nominees,  to  be  acted  upon  at  the 
annual  meeting,  March  27,  1922. 

President,  William  C.  Braisted 
First  Vice  President,  Frank  R.  Rohrman 
Second  Vice  President,  Joseph  L.  Lemberger 
Treasurer,  Milton  Campbell 
Corresponding  Secretary,  Adolph  W.  Miller 
Recording  Secretary,  Ambrose  "Hunsberger 
Curator,  Heber  W.  Youngken 
Fditor,  Ivor  Griffith 
Librarian,  Freeman  P.  Stroup 

Trustees  (four  to  be  elected) 
William  D.  Robinson 
R.  S.  Sherwin 
F.  P.  Streeper 
Paul  Kind 


Am.  Jour.   I'harm.)  RchOVt   of    IDISt   .hutltol   McCtilUJ  367 

May,  1922.         $  '  ' 

Publicatit)!!  Committee 

Charles  H.  La  Wall 
Joseph  W.  England 
John  K.  Thum 
1  leher  Youngken 
Julius  Sturmer 
I^.  l-\illerton  Cook 

Committee  on  Pharniaccutical  Meetings 
Clement  P).  Lowe 
Richard  H.  Lackey 
Charles  H.  LaWall 
John  K.  Thum 
Heber  ^^^  Youngken 

•  "(  Signed) 

"Joii.x  K.  Thum.  Chairman." 

Mr.  J.  W.  England  stated  that  inasmuch  as  there  was  only  one 
name  placed  in  nomination  for  each  office  to  be  filled,  he  would, 
therefore,  move  that  the  Secretary  be  instructed  to  cast  a  ballot  elect- 
ing to  the  respective  offices  the  nominees  selected  by  the  Nominating 
Committe.  Seconded  and  unanimously  carried.  Mr.  England  then 
moved  that  the  Secretary  be  instructed  to  cast  a  bollot  electing  to  the 
Board  of  Trustees  the  nominees  selected  by  the  Xominating  Com- 
mittee.    Seconded  and  unanimously  carried. 

Mr.  Wetherill  then  moved"  that  the  Secretary  be  instructed  to 
cast  an  unanimous  ballot  electing  all  the  nominees.  Seconded  and 
unanimously  carried. 

Complying  with  these  instructions,  the  Secretary  cast  a  ballot 
for  the  complete  list  of  nominees  selected  by  the  Xominating  Com- 
mittee, and  the  President  thereupon  declared  them  unanimously 
elected  to  the  respective  offices  and  membership  upon  the  Board  of 
Trustees — the  officers  to  serve  for  one  year  and  the  members  of 
the  Board  of  Trustees  each  to  serv^e  three  years. 

Prof.  E.  Fullerton  Cook  presented  resolutions  endorsing  the 
Sesqui-Centennial  Celebration  to  be  held  in  Philadelphia  in  1926. 
Mr.  S.  P.  Wetherill.  Jr..  moved  that  a  committee  with  power  to  adopt 
be  appointed  to  redraft  the  resolutions.  This  was  seconded  by  Prof. 
Cook  and  carried. 

The  president  appointed  on  this  committee  Messrs.  W'etherill, 
Cook.  LaW'all,  England  and  Dr.  Robinson.  This  committee  prepared 
and  adopted  the  following  resolutions : 
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Whereas,  the  spiritual,  social  and  material  progress  achieved 
during  the  past  one  hundred  and  fifty  years  is  in  a  large  measure 
traceable  to  the  religious,  political  and  economic  freedom  consequent 
upon  the  signing  of  the  Declaration  of  Independence ;  and 

Whereas,  the  sacrifice  not  only  of  our  men  ancestors  but  those 
fired  with  zeal  for  human  progress  throughout  the  world  have  paved 
the  way  for  a  world-wide  realization  of  the  blessings  which  must 
result  from  the  practice  of  these  high  principles ;  and 

Whereas,  it  is  believed  that  a  more  general  understanding  of  the 
fundamental  principles  postulated  in  the  Declaration  of  Independence 
will  contribute  toward  the  solution  of  present  day  world  problems 
and  stimulate  untold  creative  possibilities  toward  world  peace  and  co- 
operation. 

Now,  Therefore,  be  it  Resolved 

That  the  Philadelphia  College  of  Pharmacy  and  Science,  founded 
in  the  City  of  Philadelphia  One  Hundred  and  One  years  ago,  pledge 
to  the  City  of  Philadelphia,  the  Commonwealth  of  Pennsylvania, 
and  the  Nation,  its  full  co-operation  in  any  and  everv  way  possible 
to  assist  in  the  movement  for  a  Sesqui-Centennial  Exhibition ;  and 

That  the  Trustees,  Faculty  and  members  of  the  Alumni  Asso- 
ciation, no  matter  where  they  be  located  throughout  the  world,  pledge 
themselves  individually  and  collectively  to  do  anything  in  their  power 
to  bring  to  the  City  in  Philadelphia,  in  1926.  the  leading  representa- 
tives of  our  profession;  so  that  the  world  at  large  may  profit  by  their 
conferences,  exhibits  and  teachings ;  and 

That  a  copy  of  this  resolution  be  sent  to  the  IMayor  of  the  City 
of  Philadelphia,  Chairman  of  the  Sesqui-Centennial  Exhibition  Asso- 
ciation, and  also  be  printed  in  the  American  Journal  of  Pharmacy  for 
the  benefit  of  all  interested  in  Pharmacy. 

Meeting  adjourned. 

Ambrose  Hunsmerger, 

Recording  Secretary. 
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CONSTITUTION  AND  15V-LA\VS  OF  JM  IIL ADELPHIA  COL- 
LEGE OF  PHARMACY  AND  SCIENCE. 

Adopted  March  2J,  1922. 

Constitution'. 
articli-:  i. 
Name. 
The  name  of  the  Corporation  shall  he  the  Philadelphia  College 
of  Pharmacy  and  Science  as  incorporated  hy  Act  of  the  Common- 
wealth of  Pennsylvania  approved  March  30,  1822,  and  suhsecjuently 
amended  by  decrees  of  the  Court  of  Common  Pleas  No.  i  for  the 
County  of  Philadelphia,  and  recorded  on  September  2,  1878,  as  the 
Philadelphia  College  of  Pharmacy,  and  on  May  5.  1920,  as  the  Phila- 
delphia College  of  Pharmacy  and  Science. 

ARTICLE  II. 

Objects. 
The  objects  of   the   Corporation  shall  be  the  advancement  of 
Pharmacy  and  allied  Sciences,  and  the  promotion  of  correlated  educa- 
tion and  research. 

ARTICLE  TIT. 

Members. 
The    College    shall    consist    of    Active    ^Members,    Corporation 
Members,  Corresponding  ^lembers,  and  Honorary  ?^lembers. 

ARTICLE  IV. 

Officers  and  Manner  of  Election. 

The  officers  of  the  College  shall  be  a  President,  two  Vice-Presi- 
dents, a  Recording  Secretary,  a  Corresponding  Secretary,  and  a 
Treasurer,  and  their  respective  duties  shall  be  assigned  by  the  By- 
Laws. 

The  officers  shall  be  elected  annually  at  the  stated  meeting  of 
the  College  in  March,  and  any  vacancy  that  may  occur  may  be  filled 
for  the  unexpired  term  by  a  special  election  held  at  the  next  stated 
meeting  after  the  occurrence  of  such  vacancy. 

A  Librarian,  a  Curator,  and  an  Editor,  shall  be  elected  annually, 
also,  at  the  stated  meeting  of  the  College  in  March,  and  any  vacancy 
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that  may  occur  may  be  filled  for  the  unexpired  term  by  a  special 
election  held  at  the  next  stated  meeting  after  the  occurrence  of  such 
vacancy. 

ARTICLE  V. 

Board  of  Trustees. 

The  Board  of  Trustees  of  the  College  shall  consist  of  twenty- 
four  members,  four  of  whom  shall  be  elected  each  year  at  the 
stated  meeting  of  the  College  in  March,  and  four  at  the  stated 
meeting  of  the  College  in  September,  for  terms  of  three  years 
each,  and  their  duties  shall  be  assigned  by  the  By-Laws. 

Any  vacancy  that  may  occur  in  the  Board  of  Trustees  may  be 
filled  for  the  unexpired  term  at  any  regular  election  of  the  College 
after  such  vacancy  shall  occur. 

The  President,  the  two  Vice-Presidents,  the  Recording  Secre- 
tary, the  Corresponding  Secretary,  and  the  Treasurer,  shall  be 
ex-officio  members  of  the  Board  of  Trustees. 

Thirteen  members  of  the  Board  of  Trustees  shall  constitute  a 
quorum. 

ARTICLE    VI. 

Business. 
The  right  of  voting  or  holding  office  and  transacting  business 
shall  be  vested  solely  with  the  active  members. 

ARTICLE  VII. 

Seal. 
The  College  shall  have  a  common  seal. 

ARTICLE  VIII. 

By-La7i>s  and  Rules. 
The  College  may  establish  such   By-Laws   for  its  government 
and  regulation  as  may  be  deemed  necessary  and  proper. 


Bv-Law.s  of  the  College. 

article  i. 
President  and  Vice-President. 
Section   i.  The  President,  or  in  his  absence,  one  of  the  Vice- 
Presidents,  or  in  their  absence,  a  president  f^ro  tenif'ore.  shall  occupy 
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the  chair  at  the  nieetinjj^s  of  the  College,  enforce  tlie  by-laws  or 
rules,  preserve  order,  and  shall  ^ive  the  casting  vote  when  necessary. 

Sec.  2.  He  shall  call  a  special  meeting  of  the  College  at  the 
request  of  anv  three  nienihers  in  writing,  specifying  the  (»I)ject  of 
the  meeting. 

Sec.  3.  He  shall  appoint  all  committees,  unless  otherwise  pro- 
vided for  by  the  l>y-Laws;  and  shall  sign  the  diplomas  and  certili- 
cates  of  the  College. 

Sec.  4.  lie  shall  confer  the  degrees  at  the  annual  Commence- 
ment of  the  College. 

AKTUI.E    II. 

Recording  Secretary. 

Section  i.  The  Recording  Secretary  shall  keep  correct  minutes  ot 
ihe  proceedings  of  the  College,  and  preserve  all  documents  belonging 
thereto  that  may  come  into  his  possession. 

Sec.  2.  He  .shall  keep  a  correct  list  of  the  members  of  the 
College,  with  the  dates  of  their  election,  resignation  or  death. 

Sec.  3.  He  shall  issue  the  notices  for  the  meetings  of  the 
College  at  least  one  day  previous  to  the  time,  and  furnish  the 
chairmen  of  all  committees  with  a  copy  of  the  minute  of  their 
ai)pointment. 

Sec.  4.  He  shall  prepare  the  minutes  for  publication  in  the 
American  Journal  of  Pharmacy,  and  by  his  signature  attest  the 
diplomas  and  certificates  of  the  College. 

ARTICLE  III. 

Corresponding  Secretary. 
Section  i.  The  Corresponding  Secretary  shall  conduct  and  pre- 
serve the  correspondence  of  the  College  with  corresponding  and  hon- 
orary members,  and  scientific  individuals  and  societies.  It  shall  be  his 
duty  to  reply  to  all  such  communications  addressed  to  or  regarding 
the  College.  He  shall  first  submit  such  correspondence  to  the 
President  for  his  approval,  and  the  records  thereof  shall  he  pre- 
sented at  the  stated  meetings  of  the  College. 

ARTICLE    IV. 

Treasurer. 
Section  i.  The  Treasurer  shall  receive  and  take  charge  of  the 
funds  of  the  College,  and   shall  l>e  bonded  at  the  expense  of  the 
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College  for  the  faithful  performance  of  this  trust.  He  shall  super- 
vise the  issuing  of  all  diplomas  and  certificates  of  the  College ;  shall 
have  the  custody  of  the  seal,  and  affix  the  same  under  direction  of 
the  College  or  the  Board  of  Trustees. 

Sec.  2.  He  shall  collect  all  money  due  the  College,  and  shall 
pay  no  money  except  on  an  order  of  the  President,  or  the  Chair- 
man of  the  Board  of  Trustees,  countersigned  by  the  respective 
Secretaries  of  the  College  or  Board,  as  the  case  may  be. 

Sec.  3.  He  shall  present  an  annual  report  to  the  Board  of 
Trustees  at  the  stated  meeting  in  September. 

ARTICLE  V. 

Librarian. 
Section  i.  The  Librarian,  imder  the  direction  of  the  Committee 
on  Library  of  the  Board  of   Trustees,   shall  have  charge  of   the 
Library,  and  shall  present  an  annual  report  to  the  College  at  the 
stated  meeting  in  March, 

ARTICLE  VI. 

Curator. 
Section  i.  The  Curator,  under  the  direction  of  the  Committee  on 
Museum  of  the  Board  of  Trustees,  shall  have  charge  of  the  Aluseum 
and  Herbarium,  and  shall  present  an  annual  report  to  the  College 
at  the  stated  meeting  in  March. 

ARTICLE  VII. 

Journal. 

Section  i.  There  shall  be  published  monthly  a  Journal  to  be  called 
the  American  Journal  of  Pharmacy,  the  issuance  of  which  shall 
be  under  the  direction  of  a  standing  committee  of  seven  members, 
of  whom  the  Editor  shall  be  one,  elected  annually  at  the  stated 
meeting  in  March,  and  known  as  the  Committee  on  Publication. 

Sec.  2.  The  Journal  shall  contain  original  papers,  selections 
from  scientific  periodicals  and  books,  editorials,  reviews,'  transac- 
tions of  the  College  and  Board  of  Trustees,  and  such  other  matter 
as  the  Committee  on  Publication  may  deem  desirable  to  publish. 

Sec.  3.  The  Committee  on  Publication  shall  fix  the  subscrip- 
tion price  of  the  Journal  and  the  salary  of  the  h^ditor,  subject  to 
approval  by  the  College;   shall   employ  necessary  assistance;   shall 
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keep  an  accurate  account  of  all  receipts  and  exi)enditures,  and  of 
stock  on  hand ;  shall  ad()i)t  rules  and  rci^ulations  for  the  proper  and 
successful  management  of  the  Journal,  and  sliall  present  an  annual 
report  to  the  College  at  the  stated  meeting  in  March. 

ARTICLK  VIII. 

Members  and  Conunittees. 

Section  i.  Any  person  approving  the  objects  of  the  College  as 
expressed  in  the  Constitution,  may  be  elected  an  Active  Member. 

Sec.  2.  Any  candidate  for  active  membership  must  be  proposed, 
in  writing,  by  two  members  at  a  stated  meeting  of  the  Board  of 
Trustees,  and  may  be  balloted  for  at  the  next  stated  meeting,  and 
upon  receiving  the  vote  of  two-thirds  of  those  members  present 
shall  become  a  member  of  the  College.  If  any  proposed  candidate 
for  membership  be  defeated,  the  name  of  such  candidate  shall  not 
be  recorded  in  the  minutes. 

Sec.  3.  Active  members  shall  pay  five  dollars  annually,  in 
advance,  from  the  date  of  election.  After  twenty-five  payments  of 
five  dollars,  the  member  shall  become  a  Life  member  and  the  annual 
dues  shall  cease. 

Sec.  4.  Any  Active  member,  or  applicant  for  Active  member- 
ship, who  shall  pay  the  sum  of  seventy-five  dollars  at  one  time,  may 
be  elected  a  Life  member,  and  be  exempt  from  all  further  payments 
of  dues;  and  all  such  payments  may  be  kept  in  a  separate  fund  if 
desired,  from  which  may  be  taken  annually  for  the  current  expenses 
of  the  College,  the  sum  of  five  dollars  for  each  Life  membership. 

Sec.  5.  Any  firm,  corporation  or  association  approving  the  ob- 
jects of  the  College  as  expressed  in  the  Constitution,  may  be  elected 
a  Corporation  member.  Corporation  members  shall  pay  ten  dollars 
annually  in  advance  from  the  date  of  election. 

A  Corporation  member  shall  have  all  the  privileges  of  active 
membership,  including  the  right  of  participation  in  the  meetings  and 
work  of  the  College  through  a  representative  appointed  by  the  firm, 
corporation  or  association,  but  shall  have  no  right  to  vote  or  hold 
office;  this  shall  not  debar,  however,  any  employee  or  member  of  a 
firm,  corporation  or  association  from  individual  membership  and 
privileges. 

Sec.  6.  Any  Active  or  Corporation  member  neglecting  to  pay 
the  annual  dues  for  two  vears  after  thev  are  due.  shall  forfeit  the 


374  Revised  Constitution  and  By-Laws      |  ^""■liay^iS^'"'"' 

right  of  membership;  reinstatement  may  be  had  upon  reappHcation 
and  the  payment  of  arrearages. 

Sec.  7.  No  resignation  shall  be  received  from  any  Active  mem- 
ber or  Corporation  member  unless  it  be  accompanied  by  a  statement 
from  the  Treasurer  that  all  arrearages  have  been  paid  and  any 
certificate  of  membership  issued  has  been  returned  or  destroyed. 

Sec.  8.  Any  person  approving  the  objects  of  the  College  as 
expressed  in  the  Constitution,  and  residing  beyond  the  limits  of 
the  United  States  and  dependencies,  and  of  knowledge,  skill  and 
integrity,  may  be  elected  a  Corresponding  member  of  the  College. 

Sec.  9.  No  person  residing  in  the  United  States  or  depend- 
ency shall  be  chosen  a  Corresponding  member,  nor  shall  any  Cor- 
responding member  continue  such  after  he  or  she  has  removed  to 
and  become  a  permanent  resident  of  the  United  States  or  depend- 
ency, but  may  be  elected  an  Active  member  upon  application  and 
the  payment  of  the  annual  dues. 

Sec.  10.  Any  person  whose  achievements  in  Pharmacy  and 
Allied  Sciences  merit  special  recognition,  may  be  elected  an  Honor- 
ary member  of  the  College. 

Sec.  II.  All  members  shall  be  entitled  to  receive  The  Ameri- 
can Journal  of  Pharmacy  free  of  charge,  unless  one  year  in  ar- 
rears for  dues. 

Sec.  12.  All  members  shall  have  free  access  to  the  Library  and 
Museum,  subject  to  the  rules  and  regulations  governing  the  use 
of   such  departments. 

Sec.  13.  Corresponding  and  Honorary  members  shall  have  all 
the  privileges  of  active  membership,  but  shall  be  exempt  from  the 
payment  of  annual  dues,  and  shall  have  no  right  to  vote  or  hold  office. 

Sec.  14.  Any  member  on  paying  five  dollars  shall  be  entitled  to 
a  certificate  of  membership,  signed  by  the  proper  officers  and  sealed 
with  the  seal  of  the  College ;  such  member  covenanting  in  writing 
to  return  said  certificate  to  the  College  on  ceasing  to  be  a  member. 

Sec.  15.  A  member  may  be  expelled  from  the  College  for  suffi- 
cient cause,  by  a  vote  of  three-fourths  of  the  Active  memljers 
present  at  a  stated  or  special  meeting,  notice  of  the  intention  of 
the  College  to  consider  the  subject  of  the  expulsion  of  the  member 
having  been  given  at  a  previous  meeting,  but  no  member  shall  be 
expelled  without  having  been  notified  and  afforded  the  opportunity 
of  being  heard. 
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Sec.  16.  A  Committee  on  Xecrology,  consisting  of  three  mem- 
bers, shall  be  apiK)inted  at  the  stated  meeting  in  March,  whose  duty 
it  shall  be  to  report  the  deaths  of  members  of  the  College  with 
appropriate  biographical  notices. 

Sec.  17.  A  Committee  on  Nominations  shall  be  appointed  an- 
nually at  the  stated  meeting  in  March.  This  committee  shall  con- 
sist of  five  members,  but  not  more  than  two  of  these  shall  be  mem- 
bers of  the  L')0ard  of  Trustees,  and  no  memljer  shall  serve  on  this 
committee  for  more  than  two  years  consecutively. 

It  shall  be  the  duty  of  this  committee  to  report  to  the  College 
at  the  semi-annual  meetings,  one  or  more  names  for  each  office  to 
be  filled,  including  Trustees.  The  Committee  shall  send  to  the 
Recording  Secretary,  at  least  two  weeks  prior  to  the  date  of  the 
election,  a  list  of  the  proposed  nominations,  and  such  list  shall  be 
sent  to  each  member  with  the  notice  of  the  meeting. 

Any  five  or  more  active  members  may  propose  a  candidate  or 
candidates  by  submitting  to  the  Secretary,  in  writing,  such  prop- 
osition at  least  two  weeks  in  advance  of  the  meeting.  All  names  so 
proposed  are  to  be  included  in  the  list  of  nominations  sent  to 
members,  and  also,  the  names  of  the  proposers. 

In  the  event  of  the  committee  failing  to  submit  nominations  for 
any  olifice  the  meeting  shall  nominate. 

ARTICLE   IX. 

Board  of  Tnistccs. 

Section  i.  The  Board  of  Trustees  shall  conduct  the  alYairs  of  the 
College  and  make  such  Uy-Laws  and  Rules  and  Regulations,  and 
do  all  such  other  proper  acts  as  they  may  deem  necessary  for  the 
government  and  support  of  the  College,  and  also  perform  such 
duties  as  may  be,  from  time  to  time,  committed  to  them  by  the 
College,  subject,  however,  to  revision  by  the  College  at  each  stated 
meeting. 

Sec.  2.  The  Roard  shall  meet  once  a  month,  or  more  often,  if 
necessary,  by  adjournments  or  upon  the  call  of  the  chairman. 

iec.  3.  The  Board  shall  appoint  such  standing  committees  as 
may  be  essential  for  the  conduct  of  its  work,  and  specify  the 
duties  of  such  committees  in  their  Ry-Laws  ;  and  shall  appoint  such 
special  committees  as  may  be  necessary. 
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Sec.  4.  The  Board  shall  be  entrusted  with  the  election  of  mem- 
bers as  specified  in  Article  VIII  of  these  By-Laws. 

Sec.  5.  The  minutes  of  the  Board  of  Trustees,  or  abstracts  of 
the  same,  shall  be  read  at  the  meetings  of  the  College  for  approval 
or  correction;  but  the  reading  may  be  dispensed  with  by  unanimous 
consent. 

ARTICLE  X. 

Meetings. 

Section  i.  The  stated  meetings  of  the  College  for  the  transaction 
of  business  shall  be  held  quarterly,  on  the  last  Monday  of  March, 
June,  September  and  December.  If  the  time  of  a  stated  meeting 
occurs  on  a  legal  holiday,  the  meeting  shall  be  held  on  the  day 
following,  unless  determined  otherwise  at  the  previous  meeting. 

Sec.  2.  Fifteen  Active  members  shall  constitute  a  quorum. 

Sec.  3.  As  soon  as  a  quorum  shall  appear,  at  or  after  the 
appointed  time  of  meeting,  the  President,  or  in  his  absence,  one  of 
the  Vice-Presidents;  or  in  their  absence,  a  President  pro  tempore, 
shall  take  the  chair  and  call  the  meeting  to  order. 

Sec.  4.  The  order  of  business  at  stated  meetings  shall  be: 

1.  Members  present  noted  by  Secretary. 

2.  Delegates  present  noted. 

3.  Minutes  read,  corrected  if  necessary,  and  approved. 

4.  Minutes  or  abstracts  dI   minutes  of   I'oard  of  Trustees 

read. 

5.  Unfinished  and  deferred  business. 

6.  business  from  the  minutes  of  lioard  of  Trustees. 

7.  Rei)orts  of  Committees. 

8.  New  l)usiness. 

9.  Adjournment. 

ARTICLE  XI. 

Certificates. 

Section  1.  The  College  shall  grant  certilk-atcs  (o  every  class  of 
membership  when  desired;  and  in  tlu-  case  of  honorary  member- 
ship the  certificates  shall  be  issued  without  cost  to  the  recipient. 

Sec.  2.  The  i)reparation  and  issuance  of  all  certificates  shall 
be  under  the  control  and  direction  of  the  Board  of  Trustees  of  the 
College,  and  the  certificates  when  issued  shall  be  signed  by  the  Presi- 
dent and  attested  by  the  Secretary  under  the  seal  of  the  College. 
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ARTICLI-:   XII. 

Amcndmcnis. 
Section  i.  Every  proposition  to  alter  or  amend  these  15y-La\vs 
shall  be  submitted  in  writing  at  one  stated  meeting,  and  may  be  bal- 
loted for  at  the  next  stated  meeting,  when,  upon  receiving  the  votes  of 
two-thirds  of  the  members  present,  it  shall  become  part  of  the  I'y- 
i.aws. 

ARTICLK  XIII. 

Rules  or  Order. 
Section  i.  On  all  points  of  order  not  noted  in  these  By-Laws,  the 
College  is  to  be  governed  by  the  established  usages  of  similar  bodies. 


SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 

ABSTRACTS  OF  CERTAIN  PAPERS  READ  BEFORE  THE; 

1922     MEETING     OF     THE    A^IERICAX     CHEMICAL 

SOCIETY. 

The  Feeding  of  Xox-ketogexic  Odd-carbox  Fats  to  Dia- 
iBETic  Patients.  By  Max  Kahn. — It  is  prohibitive  to  feed  diabetic 
patients  who  have  a  very  low  carbohydrate  tolerance  even  a  moder- 
ate amount  of  natural  fat  because  of  the  danger  of  inducing  a 
severe  ketosis  which  may  prove  fatal  It  was  found  that  synthetic 
non-ketogenic  odd-carbon  fats  could  be  fed  in  large  quantities  to 
such  persons  without  inducing  any  acidosis,  and  that  the  nutrition  of 
such  individuals  was  improved.  A  study  is  now  being  made  of  the 
intermediate  metabolism  of  these  fats  and  their  effect  on  all  types  of 
diabetic  and  normal  individuals. 


A  LAnoRATORV  Disinfectant  Soeution  to  Displaci:  IMkr- 
CL'Ric  Chloride.  By  Harper  F.  ZoUer. — Sodium  hypochlorite  solu- 
tion furnishes  a  means  of  providing  an  efficient,  economical  and  safe 
sterilizing  agent  for  use  in  biological  laboratories.  In  the  prepara- 
tion of  the  solution  it  is  essential  to  maintain  a  sufficiently  high  hy- 
droxy 1   ion  concentration   for  maximum   stability — alwut   pH    10.5. 
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Solution  containing  about  0.15  per  cent,  available  chlorine  (0.32  per 
cent,  sodium  hypochlorite)  will  destroy  the  most  persistent  of  micro- 
organisms within  ten  minutes. 


The  Detection  and  Estimation  of  Inorganic  Activators  in 
Commercial  Rennin  and  Pepsin  Preparations.  By  Harper  F. 
Zoller. — An  actiyator-free  pepsin  or  rennin  solution  coagulates  dia- 
lyzed  milk  with  great  difficulty  at  the  optimum  temperature  (41°  C. ) 
for  rennin  action.  The  presence  of  calcium  or  magnesium  ions  ac- 
celerates the  enzyme  action  and  gives  the  coagulum  its  normal  physi- 
cal consistency.  The  differential  between  the  rate  of  coagulation  in 
dialyzed  milk  and  in  undialyzed  milk  furnishes  a  factor,  which,  when 
compared  with  a  similar  factor  obtained  from  activator-free  enzyme 
solution  under  the  same  set  of  conditions,  furnishes  a  means  of 
roughly  estimating  the  quantity  of  activator  or  accelerator  present. 


Influence  of  the  Vitamine  Content  of  a  Feed  on  Immun- 
ity TO  Roup.  By  J.  S.  Hughes,  L.  D.  Bushnell  and  L.  F.  Payne.— 
Chickens  receiving  a  feed  low  in  vitamine  were  much  more  suscep- 
tible to  roup  than  those  receiving  a  similar  feed  high  in  vitamines. 
Four  pens,  of  twelve  chickens  each,  received  feeds  varying  in  their 
vitamine  content.  One  chicken  from  the  pen  receiving  a  feed  high  in 
vitamines,  eight  from  the  pen  receiving  a  feed  low  in  the  fat-soluble 
vitamine,  seven  from  the  pen  receiving  a  feed  low  in  the  water-soluble 
vitamine  and  nine  from  the  pen  receiving  a  feed  low  in  both  fat  and 
water-soluble  vitamine,  died  with  clinical  symptoms  of  roup  or  a 
disease  similar  to  roup.  All  chickens  were  exposed  to  the  roup  in- 
fection by  keeping  infected  chickens  in  the  pens. 


Cow's  Milk  \'ersus  G(jat's  Milk  as  a  Scr'rce  of  the  Anti- 
scorbutic Vitamine.  By  C.  H.  Hunt  and  A.  R.  Winter. — Four 
weeks  before  the  experiment  started  two  cows  and  three  goats  were 
placed  on  the  same  ration,  consisting  of  equal  parts  of  a  grain  mix- 
ture and  alfalfa  hay.  Forty-four  guinea  pigs  were  divided  into  eleven 
lots  of  four  each  and  were  given  a  weighed  daily  amount  of  a  basal 
ration  consisting  of  rolled  oats  69  parts,  autoclaved  alfalfa  flour 
25  parts,  casein  5  i)arts  and  XaCl  i  j^art.  All  of  the  pigs  received, 
with  the  exception  of  the  control  lot,  in  addition  to  the  basal  diet,  a 
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measured  amount  of  milk  each  day;  one-half  of  the  lots  receiving 
cow's  milk  and  the  other  half  goat's  milk.  The  amount  of  milk 
fed  varied  from  10-50  cc.  in  increments  of  10  cc.  The  control  lot 
died  of  scurvv  in  26-30  (lays.  The  pij^s  receivinj^  10  cc.  of  cow's  milk 
survived  from  42-53  days,  while  the  survival  period  of  those  re- 
ceiving 10  cc.  goat's  was  from  60-103  days.  V\)  to  a  period 
of  90  days  one  death  from  scurvy  occurred  among  the  lot  receiving 
20  cc.  Cow's  milk,  while  no  deaths  from  scurvy  occurred  among 
the  pigs  receiving  20  cc.  goat's  milk.  There  was  a  decline  in  weight 
of  both  lots  receiving  20  cc.  milk,  but  the  decline  was  greater  with 
those  receiving  cow's  milk  than  with  those  receiving  goat's  milk. 
When  the  amount  of  milk  fed  daily  was  increased  to  30  cc.  or  more 
no  difference  was  noted  between  cow's  and  goat's  milk  as  a  source 
of  the  antiscorbutic  vitamine  (C). 


Results  Or.TAixKD  by  Fei-:dixg  Bkeeuixc  Gilt.s  .\  R.vtiox  Low 
IN  Vitamine.  By  J.  S.  Hughes  and  H.  B.  Winchester. — Breeding 
gilts  receiving  a  feed  low  in  vitamin  A  and  C  developed  no  abnor- 
malities during  the  first  ten  months.  At  this  time  they  developed 
the  eye  trouble  common  to  rats,  rabbits,  dogs  and  other  experimental 
animals,  and  in  addition  to  this  they  developed  a  nervous  disorder 
manifested  by  a  general  inco-ordination  accompanied  by  frequent 
convulsions.  Two  of  the  eight  did  not  breed,  two  died  during  the 
latter  part  of  the  gestation  period,  two  aborted  a  few  days  before 
they  died,  one  farrowed  dead  pigs,  and  the  last  one  has  gone  four- 
teen days  longer  than  the  normal  gestation  period.  Gilts  receiving 
five  per  cent,  alfalfa  as  a  source  of  their  vitamine  A  showed  no 
abnormalities.  Five  per  cent,  alfalfa  did  not  furnish  sufficient  vita- 
uiine  for  normal  rejiroduction  as  twenty-eight  per  cent,  of  the  pigs 
farrowed  bv  these  sows  were  dead. 


The  Toxic  Coxstituext  of  Gre.\.sew(k)d  (  S.\Rcon.\Ti"s  \'er- 
MicuLATUs).  By  James  F.  Couch. — Greasewood  is  an  important  for- 
age plant  for  sheep  on  the  winter  ranges  in  the  west.  It  is  common 
in  the  semi-arid,  alkali  valleys  of  the  far  western  States,  and,  while 
it  is  extensively  grazed,  it  has  been  found  by  Marsh.  Clawson  and 
Couch  to  be  poisonous.  Chemical  examination  of  the  edible  portions 
of  the  plant  showed  that  they  contain  a  large  proportion  of  oxalic 
acid  and  unusually  large  amounts  of  sodium  and  potassium  salts. 
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Toxic  alkaloids,  glucosides,  and  saponins  were  absent  and  it  was 
shown  by  experiments  upon  sheep  that  the  poisoning  is  due  to 
sodium  and  potassium  oxalates.  The  leaves  of  the  plant  contain  the 
largest  proportion- both  of  ash  and  of  oxalic  acid;  in  the  stems  most 
of  the  oxalic  acid  is  combined  as  calcium  oxalate. 


Higher  Alcohols  Formed  in  the  Fermeniwtion  of  Sugar. 
By  J.  C.  Swenarton  and  E.  Emmet  Reid. — Crude  fusel  oil,  from  the 
large  scale  fermentation  of  molasses  with  pure  culture  yeast,  con- 
tains substances  boiling  above  isoamyl  alcohol  even  up  to  270".  A 
quantity  of  the  high  boiling  portion  has  been  repeatedly  f  ractioned  in 
vacuum  and  the  alcohol  part  of  each  fraction  extracted  by  treatment 
with  phtahlic  anhydride.  The  alcohols  obtained  by  saponification  of 
the  mono-alkyl  phthalates  boil  up  to  110°  at  8  mm.  and  vary  in 
density  at  25°  from  0.8007  to  0.9067.  Some  are  optically  active.  They 
are  being  studied  further  with  the  hope  of  identifying  the  individual 
alcohols.  Tiie  non-alcohol  portions  of  the  fractions  boil  up  to  155"^ 
at  10  mm.  and  have  densities  at  25°  from  0.80  to  0.90.  Some  are 
optically  active. 

Further  Experiments  on  the  Isolation  of  \'^itamine.  By 
Atherton  Seidell. — The  method  as  now  used  for  the  preparation  of 
highly  active  vitamine  fractions  consists  in  heating  fresh  brewer's 
yeast  mixed  with  water  to  about  90°  c. ;  adsorbing  the  vitamine  pres- 
ent in  the  filtered  solution  by  means  of  English  fuller's  earth ;  ex- 
tracting this  latter  with  saturated  barium  hydroxide  solution,  and 
concentrating  the  extract  after  acidifying  with  sulfuric  acid  and 
filtering  by  rapid  vacuum  distillation. 

^lore  detailed  experiments  on  the  precipitation  of  the  vitamine 
in  these  concentrated  extracts  by  means  of  silver  salts  have  shown 
that  approximately  one-third  of  the  solids  present  unite  with  the 
silver  salts  to  form  insoluble  silver  compounds.  About  one-half  of 
the  total  vitamine,  as  determined  by  feeding  experiments  on  pigeons, 
is  present  in  these  insoluble  silver  precipitates  and  the  other  half  re- 
mains in  the  filtrate.  This  unexpectedly  large  unprecipitable  frac- 
tion of  the  vitamine  raises  the  suspicion  that  the  portion  accompany- 
ing the  silver  precipitates  may  not  be  in  chemical  combination,  but 
simply  held  by  adsorption.  Further  studies  of  the  silver  precipi- 
tates and  filtrates  are  in  progress. 
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CORRESPONDENCE 

EIXBECK,  THE  BIRTHPLACE  UE  MORPHINE  AND   OF 

BOCK  BEER. 

Editor,  A.  J.  Ph. 

Sir:  With  much  interest  did  I  read  your  excellent  editorial, 
"The  Light  in  the  Window  at  Einbeck"  in  the  April  A.  J.  Ph. 
Let  us  hope  that  it  will  act  as  an  inspiration  to  pharmacists,  espe- 
cially the  younger  generation ! 

To  mv  regret  I  notice  that  you  use  the  old  name  Eimbcck,  in- 
stead of  the  more  correct  name  Einhcck,  which  was  adopted  when 
the  village  became  a  city  in  1272.  Einbeck  is  also  the  birthplace  of 
the  celebrated  Bock  Beer.  This  beer  was  first  brewed  in  the  fif- 
teenth century  and  became  known  as  ''Einbeck  Beer,"  which  in  time 
was  simplified  to  "Bock  Beer,*'  a  justifiable  evolution,  quite  especially 
as  cin  (one)  did  not  quite  satisfy  the  thirst!  In  my  address,  "His- 
tory of  Beer"  before  the  Long  Island  Drug  Club  at  New  York  City, 
on  March  17,  1913,  I  brought  out  this  fact  together  with  the  state- 
ment that  the  great  reformer,  Martin  Luther,  was  very  fond  of  this 
Einbeck  Bock  Beer. 

Now  back  from  beer  to  morphine !  Your  editorial  gives  the 
wrong  impression  that  Sertiirner  was  proprietor  of  the  apothecary 
shop  at  Einbeck.  Friedrich  Wilhelm  Adam  Sertiirner  learned  pharm- 
acy in  the  A  pot  lick  e  at  Paderbom,  Westphalia,  where  he  com- 
menced his  opium  studies.  In  181 1  he  became  clerk  in  the  apotheke 
in  Einbeck,  Hanover,  where  he  continued  his  investigations.  In 
1820  he  bought  the  apotheke  in  Hameln,  where  he  died  on  February 
20,  1841.  In  memory  of  the  one  hundredth  anniversary  of  the  dis- 
covery of  morphine  the  Deutscher  Apotheker  \  erein  erected  a  tablet, 
properly  inscribed,  at  the  Hameln  Apotheke. 

Also  permit  me  to  call  attention  to  the  "miss"  in  your  quota- 
tion of  the  award  to  Sertiirner  (last  paragraph,  page  220).  The  In- 
stitut  de  France,  on  June  27,  1831,  after  a  thorough  investigation, 
awarded  the  Monthyon  Prix  of  2000  francs  to  Sertiirner  "pour 
avoir  recomm  la  nature  alcalinc  dc  la  morphine  et  avoir  ainsi  ouvcrt 
unc  voie  qui  a  produit  de  grandes  dcconvertcs  mcdicalcs."  Wooton,  in 
his  excellent  "Chronicles  of  Pharmacy,"  vol.  II,  p.  245,  also  omits 
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this  very  important  statement,  "alkaline,"  which  won  Sertiirner  the 
prize.  Owing  to  the  alkaline  character  of  these  plant  bases  the  Ger- 
man apotheker  Wilhelm  Meissner,  of  Halle,  coined  the  term  "Alka- 
loid" in  1821. 

I  trust  that  you  will  pardon  my  "butting  in"   and  will   fully 
understand  my  motives,  namely  "More  truth  in  pharmacy." 

Respectfully, 

Otto  Raubenheimer,  Ph.  M. 
Brooklyn,  N.  Y.,  April  19,  1922. 


CORRECTION  OF  ERRONEOUS  STATEMENT  APPEAR- 
ING IN  MARCH  ISSUE  RELATIVE  TO  GOVERNMENT 
BULLETINS  ON  FRUIT  FLAVORS. 

Washington,  D.  C,  April  4,  1922. 
Prof.  E.  Fullerton  Cook, 

Philadelphia,  Pennsylvania. 
Dear  Professor  Cook : 

In  your  interesting  lecture  as  published  in  the  ^larch  issue  of 
the  American  Journal  of  Pharmacy  an  incorrect  statement  has 
inadvertently  been  made  which  has  given  us  considerable  trouble.  At 
the  end  of  the  article  on  page  167,  after  referring  to  the  study  of 
fruit  flavors  in  the  Bureau  of  Chemistry  it  was  noted  that  "The  re- 
sults of  this  work  is  being  published  in  a  series  of  Government  bul- 
letins." No  publications  on  this  subject  have  either  been  issued  or 
contemplated  by  the  Government.  You  have  doubtless  had  in  mind 
the  papers  on  the  odorous  constituents  of  the  apple  and  the  peach 
which  were  contributed  by  Power  and  Chestnut  to  the  Journal  of  the 
American  Chemical  Society  and  published  in  the  July,  1920,  and 
July,  192 1,  issues  respectively  of  that  journal.  As  separates  of  such 
papers  can  only  be  procured  at  the  expense  of  the  authors  they  are 
not  available  for  general  distribution.  A  number  of  requests  have 
already  been  received  and  many  more  may  be  expected  for  copies  of 
Government  bulletins  on  this  subject  and  I  would  therefore  be 
greatly  obliged  if  you  will  kindly  call  attention  in  the  Journal  to  the 

error  of  statement. 

\'ery  truly  yours, 

Frederick  B.  Power, 
Pliarmaceutical  Research  Chemist  in  charge, 
Phvtochemical  Laboratorv. 
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From  tiik  Scikntikic  Skction  of  tin-:  Amkkicax  Piiarma- 
ciiUTiCAL  Association'. — Fellow-workers  in  Pharmacy:  In  order 
to  obtain  a  census  of  scientific  pharmaceutical  research  and  to  stim- 
ulate further  work,  the  following  recommendations  were  adopted 
by  the  Scientific  Section  at  its  last  meeting. 

1.  To  ascertain  the  nature  and  extent  of  scientific  work  car- 
ried on  by  pliarmacists,  completed  in  1921,  and  now  in  progress. 

2.  To  urge  workers  to  carry  on  at  least  one  piece  of  construc- 
tive work  dealing  with  scientific  pharmacy  and  publish  the  original 
or  an  abstract  in  the  Journal  of  the  American  Pliannaceiitic  .Isso- 
c'.atiou. 

We  cannot  accomplish  our  task  without  the  co-operation  of 
those  who  are  in  a  position  to  give  it. 

Should  the  splendid  Bihlioyraphy  of  Pharinaccutical  Research, 
published  monthly,  be  incomplete  in  any  particular,  give  us  the 
missing  data. 

Indicate  the  general  nature  of  your  studies  in  progress,  so  that 
duplication  of  work  will  be  avoided,  the  scientific  activity  of  pharm- 
acists  l)e   more    fully   recognized,  and   new   research   be   suggested. 

Do  your  part  in  solving  at  least  one  prol)lem  connected  with 
\)\\d  rmaceutical  research. 

Prepare  papers  for  publication  and  at  least  one  paper  for 
presentation  at  the  forthcoming  meeting  in  Cleveland. 

We  count  on  you   for  full  support ! 
l-'raternally  yours, 

Arxo  \'ieiioever, 
Heder  \\\  YouXGKEN,  Secretary. 

Chairman. 


NEWS  ITEMS  AND  PERSONAL  NOTES 

Annual  Convention  of  the  A.mi:ku  .\.v  Pilvrmacei-tical 
Association  Meets  in  Cleveland,  Ohio. — The  seventieth  annual 
convention  of  the  American  Pharmaceutical  Association  will  meet 
in  Cleveland,  Ohio,  during  the  week  of  August  14th.  The  ct)nven- 
tion  will  be  held  between  the  dates  of  the  fourteenth  and  twentieth. 

This  will  be  the  first  time  the  convention  has  met  in  Cleveland 
for  fifty  years.     In  other  words,  it  is  the  golden  anniversary. 
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■  The  headquarters  will  be  at  the  Hotel  Statler,  which  is  located 
in  the  very  heart  of  Cleveland  and  within  five  or  ten  minutes'  walk 
of  all  the  principal  hotels  and  all  the  major  business  houses.  Plans 
have  been  perfected  with  the  hotel  whereby  mailing  cards  will  be 
sent  to  every  member  of  the  association.  These  cards  will  carry 
the  hotel  rates,  and  when  the  hotel  receives  the  return  card  the  room 
will  not  only  be  reserved,  but  assigned  to  the  individual,  and  he  will 
be  notified  of  his  room  number,  so  that  his  room  will  be  ready  for 
him  when  he  appears.  There  will  be  no  other  convention  in  the 
Statler  Hotel  during  this  week.  It  will  devote  its  entire  energy  to 
entertaining  our  association. 

Plans  have  been  partially  perfected  to  date  for  a  splendid 
entertainment  program,  as  well  as  that  of  the  business  sessions. 

The  National  Association  of  Boards  of  Pharmacy  and  the 
American  Conference  of  Pharmaceutical  Faculties  will  both  meet 
at  the  same  time. 

There  will  be  a  report  of  the  committee  on  reorganization  of 
the  association,  that  will  be  received  and  discussed  at  this  conven- 
tion. This  may  mean  much  or  little  but  doubtess  there  will  be  some 
considerable  discussion  upon  the  plans,  as  many  new  ideas  have 
been  coming  to  the  front  recently  as  to  the  function  of  the  A.  Ph.  A. 
in  American  pharmacy.  The  House  of  Delegates  of  this  body  will 
present  its  first  report  upon  co-operative  work  with  the  State  as- 
sociations ;  and-  it  is  planned  to  keep  a  representative  in  Washing- 
ton to  look  after  the  association's  interests. 


English  Chemists'  Exhibition  to  Mkkt  in  June. — The 
twenty-third  Chemists's  Exhibition  will  be  held  at  the  Central  Hall, 
Westminster,  London,  S.  W.,  on  June  19-23  next,  and  any  mem- 
ber of  the  American  drug,  chemical  and  sundries  trade  will  be  wel- 
comed and  entertained  on  presentation  of  business  card. 


New  Bulletin  on  Serohacterins. — We  have  recently  seen  a 
copy  of  the  latest  edition  (the  fifth)  of  Mulford  Working  Bulletin 
Xo.  18,  on  the  subject  of  "Serobacterins." 

The  text  is  illuminated  with  several  diagrams  and  charts,  which 
are  very  helpful  in  conveying  a  clear  idea  on  some  of  the  points  and 
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advantages  claimed  for  these  products.  There  are  also  a  number  of 
authoritative  reports,  covering;  both  experimental  results  on  labora- 
tory animals  and  clinical  results  in  actual  practice,  together  with  a 
comprehensive  bibliography,  suggestions  for  dosage,  etc.,  all  calcu- 
lated to  prove  interesting  and  helpful  to  the  medical  and  pharmaceu- 
tical professions. 

Copies  of  this  new  bulletin  may  be  had  by  addressing  11.  K. 
IMulford  Company,  Philadelphia,  I'a.,  and  mentioning  this  publica- 
tion. 


The  officers  of  the  H.  K.  Alulford  Company  entertained  Dr.  11. 
S.  Rusby,  Director  of  the  IMulford  Biological  Exploration  of  the 
Amazon  A'alley,  at  luncheon  at  the  Manufacturers'  Club,  Philadel- 
phia, on  Friday,  March  17. 

To  paraphrase  Kipling,  Dr.  Rusby  has  indeed  "lived  more 
stories  during  his  brief  sojourn  in  South  America  than  any  novel- 
ist could  invent  in  a  lifetime,"  and  graphically  recounted  his  exper- 
iences, hardships,  etc,  all  .of  which  were  tinctured  with  the  regret  that 
on  account  of  ill  health  he  was  compelled  to  abandon  the  expedition 
and  delegate  the  leadership  to  other  hands. 

In  addition  to  the  officers  and  executives  of  the  Mulford  Com- 
pany there  were  present  a  number  of  their  district  representatives 
who  had  been  called  to  Philadelphia  for  an  intensive  course  of  in- 
structions in  the  laboratories  and  to  meet  Dr.  Rusby.  These  in- 
cluded— 

^I.  K.   Baird,  Chicago;    E.  V.   Clark,  Minnesota;  E.  H. 

Long,  Dallas;  W.  G.  Stoll,  Buffalo;  F.  C.  Humphries,  Florida; 

George  Wilkes.  Memphis;  C.  E.  Greiner,  Kansas  City;  E.  A. 

Monell,  St.  Louis;  \V.  T.  Ellis,  Ohio. 


Professor  H.  V.  Arny  to  Receive  Remington  Honor  Med.al. 
— Announcement  has  just  been  made  that  the  1922  Remington  Honor 
Medal  has  been  awarded  to  Prof.  H.  V.  Arny.  This  makes  the 
third  medal  awarded;  Dr.  John  Uri  Lloyd  and  Professor  James  H. 
Beal  being  the  recipients  of  the  first  and  second  medals  respectively. 
The  medal  is  awarded  annually  by  a  committee  consisting  of  the 
Past-Presidents  of  the  American   Pharmaceutical  Association,  the 
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Secretary   of  the   New   York   liranch  acting  as   Secretary    for  this 
committee. 

The  actual  award  of  the  medal  will  take  place  at  a  banquet 
tendered  to  Prof.  Arny  by  the  New  York  Branch  and  will  be  held 
at  the  Hotel  Pennsylvania  on  the  evening  of  May  15.  Dr.  Diner, 
the  Senior  Past-President  of  the  Branch  will  make  the  award. 
\'arious  phases  of  Dr.  Amy's  activities  which  resulted  in  the  award 
of  the  medal  will  be  related  by  speakers  who  have  been  in  close  con- 
tact with  the  recipient  of  the  medal  during  his  years  of  true  service 
to  American  pharmacy. 


H.    K.    MULFORD    C()MP.\NY    DiSTRJ  I'.UTOR.S    FOR    AIeRCUROPHEX. 

— It  may  interest  our  readers  to  know  that  the  H.  K.  Mulford  Com- 
pany have  completed  arrangements  with  the  Dermatological  Re- 
search Institute  of  Philadelphia  to  distribute  ]\Iercurophen,  a  su- 
perior mercurial  germicide. 

Mercurophen  was  developed  by  Drs.  Schamberg,  Kolmer  and 
Raiziss  and  introduced  by  them  in  191 7. 

Clinical  data  and  information  will  be  furnished  on  application 
to  the  A I  ul  ford  Laboratories. 


X.  Y.  O.  Takk  Xfw  Offices. — The  .\ew  York  Quinine  & 
Chemical  Works,  Inc.,  one  of  the  oldest  concerns  in  the  industry, 
have  been  compelled  l)y  i)ressure  of  business  to  occupy  new  business 
quarters. 

On  April  226.  the  general  New  York  office  was  removed  from 
135  William  Street  to  152-154  \\'illiam  Street.  "Sir.  T.  R.  L.  Loud. 
Vice-President  and  General  Manager,  will  continue  in  charge  as  for 
so  many  years  hitherto. 

The  new  quarters  are  commodious  and  handsome,  and  are  ad- 
mirably suited  for  the  (juick  and  efficient  dispatch  of  business. 

Buyers,  dealers  and  others  who  have  occasion  to  come  to  Ncav 
^'ork  are  cordially  invited  to  make  the  .V.  Y.  Q.  offices  their  head- 
quarters during  their  visit.  The  many  accpiaintances  of  Mr.  Loud 
will,  as  alwavs,  find  the  word  "welcome''  on  the  doormat. 
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EDITORIAL 


THE  PROBLEM  OF  AX    IXTERXATIOXAL    LANGUAGE 

Considerable  attention  has  been  given  lately  by  the  learned 
societies  in  France  and  Italy,  and  even  in  England,  to  the  possibility 
of  establishing  an  international  language.  The  mixture  of  nations 
brought  about  by  the  great  war,  and  the  numerous  ''conferences'' 
that  have  been  trying  to  settle  the  issues,  have  emphasized  the  advan- 
tage of  some  method  of  intercommunication  other  than  multiplied 
translations.  For  many  centuries  the  learned  men  of  Europe  had  a 
satisfactory  means  of  communication,  inasmuch  as  they  were  all 
trained  in  Latin.  Today,  pharmacists  are  about  the  only  class  that 
still  employ  this  language  regularly.  The  first  edition  of  the  U.  S. 
I*.  ( 1820)  was  bilingual,  the  Latin  and  English  appearing  on  alter- 
nate pages.  There  is  little  hope  that  the  universality  of  Latin  will  be 
restored.  It  is  a  very  difficult  language,  both  as  to  grammar  and 
syntax,  and  the  attention  of  those  who  are  promoting  the  adoption 
of  an  international  tongue  is  directed  to  either  the  development  of 
an  artificial  one.  or  the  adoption  of  some  existing  language.  The 
latter  plan  is  generally  regarded  as  impracticable,  national  jealousies 
being  too  strong.  For  many  years  French  has  been  the  language  of 
diplomatic  aflfairs,  but  has  lost  a  little  of  late,  owing  to  the  exten- 
sion of  English.  Of  the  ''Big  Four,''  who  controlled  matters  at 
\'ersailles.  three  spoke  English,  and  the  fourth,  the  Italian  repre- 
sentative, had  an  excellent  interpreter.  Frenchmen,  indeed,  have 
had  some  qualms  as  to  the  future  of  their  language  in  diplomatic 
circles. 

As  regards  artificial  languages,  it  is  to  be  noted  that  many  have 
been  constructed,  but  none  has  obtained  any  extensive  recognition. 
Esperanto  has  \)een  most  successful,  and  is  looked  on  with  some 
favor  by  the  promoters  of  an  international  tongue.  .\  few  serious 
defects    in  it    have    led    to    suggestions    of    improvement,    and    the 
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amended  tongue  has  been  called  "Ido."  Esperantists  generally  have 
been  anything  but  indulgent  towards  the  reformers.  A  troublesome 
feature  of  Esperanto  is  the  accented  letters.  It  is  a  great  bother  to 
be  obliged  to  place  such  accents.  French  is  very  trying  in  this 
respect. 

It  is  a  serious  question  whether  any  artificial  language  so  far 
offered  will  serve  the  purpose  intended.  Several  objections  attach 
to  any  such-  scheme.  In  the  first  place,  the  study  of  an  artificial 
language  opens  no  new  literature.  All  its  texts  are  translations 
from  other  tongues.  Secondly,  it  is  a  question  whether  the  numer- 
ous idioms  in  the  spoken  tongues  will  not  be  carried  into  translations 
and  give  rise  to  confusions.  An  instance  of  the  difficulty  of  dealing 
with  idiomatic  expressions  occurred  lately.  Mr.  Wells  wrote  a 
stor}^  entitled  "Air.  Brittling  Sees  It  Through."  It  was  intended  as 
a  promoter  of  morale,  and  was  naturally  translated  into  French,  but 
the  translator  misunderstood  the  phrase,  and  his  title  means  "Mr. 
Brittling  Sees  Through  It."  The  construction  of  an  international 
tongue  must  be  carried  out  with  great  care,  and  especially  the  verb- 
forms  must  be  thoroughly  analyzed  so  that  the  expressions  may  be 
constructed  upon  the  exact  significance  desired,  and  not,  as  is  often 
done,  by  a  crude  analogy  with  the  verb-forms  of  the  language  from 
which  the  translation  is  made.  Thus,  in  German,  the  subjunctive  is 
commonly  used  in  reporting  the  words  of  another  person ;  in  French 
the  same  mood  almost  invariably  follows  "que."  Neither  of  these 
forms  is  fundamentally  important,  and  the  artificial  tongue  must 
eliminate  both  so  well  that  a  German  or  a  Frenchman  cannot  fall 
into  the  error  of  repeating  idioms  of  the  respective  languages.  Es- 
peranto has  an  accusative  case  used  after  verbs  of  motion.  This  is 
wholly  unnecessary.  Four  great  languages,  French,  Spanish,  Ital- 
ian and  English,  oi>erate  perfectly  well  without  any  distinction  be- 
tween the  nominative  and  objective,  except  as  to  pronouns.  Esperantos 
nouns  all  end  in  "o"  and  are,  of  course,  all  without  distinction  of 
gender,  but  the  opening  line  of  the  Esperanto  anthem, 

"En  la  mondon  venas  nova  sento" 

requires  the  accusative  form,  because  it  means  "into  the  world  comes 
new  thought." 

The  problem  of  a  written  language  for  world  use  is  difficult 
enough,  but  that  of  a  spoken  one  is  far  more  difficult.  There  are 
marked  and  very  peculiar  differences  in  the  pronunciations  of  the 
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great  languages  of  western  Europe.  CJerman  has  the  palatal  "ch/' 
and  the  umlauted  vowels ;  French  has  the  nasalized  syllables ;  Eng- 
lish has  the  two  "th"  sounds.  Spanish-speaking  persons  find  it  very 
difficult  to  pronounce  a  combination  of  "s"  with  another  consonant — 
such  as  "st,"  "sp" — without  uttering  an  "e"  first,  so  that  in  begin- 
ning to  speak  English,  Spaniards  generally  say  "estreet''  and 
"estand."  English  has  in  several  respects  great  advantage,  such  as 
its  almost  entire  lack  of  formal  grammar,  especially  the  absence  of 
distinctions  of  gender  in  its  nouns  and  adjectives  and  the  simplicity 
of  its  verb-forms,  but  the  outrageous  confusion  of  its  spelling  con- 
stitutes a  serious  practical  objection.  Spanish  is  probably  the  most 
suitable  of  the  modern  tongues  for  international  use.  Its  pronun- 
ciation is  as  nearly  phonetic  as  a  living  language  can  be,  its  grammar 
is  simpler  than  that  of  most  of  the  languages  of  Continental  Europe, 
and  it  is  melodious.  Curiously  it  has  the  sibilant  "th"  and  a  palatal 
sound  analogous  to  the  German  "ch."  Italian  is  also  a  closely  pho- 
netic tongue,  but  it  is  not  likely  that  the  language  of  any  nation 
competing  in  the  world  struggle  will  be  adopted  for  international 
purposes.  Spain  is  out  of  this  race  and.  therefore,  her  language 
might  have  a  chance. 

Undoubtedly  great  benefit  will  follow  the  adoption  of  some 
method  of  communication  between  scientists  that  will  relieve  them 
from  the  necessity  of  studying  several  languages,  but  the  problem  is 
an  extremely  difficult  one  and  does  not  seem  to  be  appreciably  near 
solution.  Between  Esperanto  and  Ido,  the  latter  seems  to  be 
preferable.  H.  L. 


ORIGINAL  PAPERS 


THE  RAW  ^lATERIALS  OF  THE  CHEMICAL  INDUSTRY.* 

By  Prof.  Samuel  P.  Sadtler,  Ph.D.,  LL.D. 

(Professor  Emeritus  of  Chemistry,   Philadelphia  College  of    Pharmacy  and 

Science.) 

The  function  of  the  chemist  is  not  purely,  or  even  mainlv.  to 
determine  the  composition  of  matter.  There  was  a  time  in  the  past 
when  the  analytical  side  of  chemistry  was  made  of  chief  importance, 

*One  of  a  series  of  Popular  Lectures  delivered  at  the  Pliiladelphia  Col- 
lege of  Pharmacy  and  Science. 
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but  this  was  in  the  beginning  of  the  science.  The  French  chemist^ 
Lavoisier,  who  may  be  said  to  have  estabUshed  modern  chemistry 
on  its  exact  foundation,  in  1793  defined  chemistry  as  "the  science 
of  analysis."  And  there  is  no  doubt  but  what  this  side  of  the  sub- 
ject was,  for  a  long  time,  the  main  pursuit  of  chemists. 

This,  in  a  sense,  was  a  necessary  and  a  natural  course,  because 
until  the  methods  of  analysis  had  improved,  we  could  have  known 
very  little  of  the  chemical  elements,  and  we  would  not  have  been  in 
a  position  to  talk  of  a  chemical  industry  built  up  on  definite  founda- 
tions. 

However,  by  the  middle  of  the  last  century  already,  the  defini- 
tion, before  referred  to,  was  modified,  and  the  French  chemist,  Ber- 
thelot,  defined  chemistry  as  "the  science  of  analysis  and  synthesis." 
And  since  that  time  chemistry  has  accomplished  its  chief  results  in 
the  field  of  synthesis. 

Great  chemical  industries,  therefore,  have  only  developed  in 
this  latter  period  of  time,  because  until  synthetic  work  could  be 
brought  to  supplement  the  work  of  analysis,  such  industries  were 
impossible.  The  great  coal  tar  industry  may  be  said  to  have  been 
founded  in  1856  with  the  discovery  of  the  first  aniline  dye  color,  yet 
the  substances,  benzene,  aniline,  phenol,  etc.,  had  been  identified  by 
skillful,  analytical  methods  prior  to  that  time. 

A  chemical  industry,  therefore,  is,  in  the  special  sense  of  the 
word,  a  creative  industry.  It  builds  up  from  crude  material  found  in 
nature,  or  from  definite  simple  substances  extracted  by  analytical 
methods,  valuable  products  available  for  a  multitude  of  uses  in  our 
daily  life. 

I  have  taken  as  my  subject  "The  Raw  Materials  of  the 
Chemical  Industry.''  The  successful  development  and  establishment 
of  the  chemical  industry  is  primarily  based  upon  the  supply  of  cheap 
and  satisfactory  raw  materials.  We  will  review,  therefore,  some  of 
the  more  important  industries  based  upon  the  utilization  of  inorganic 
and  organic  raw  materials,  and  consider  how  we  are  situated  for  the. 
development  of  these  industries  in  this  country  by  reason  of  our  pos- 
session of  suitable  raw  materials. 

The  first  raw  material  in  any  manufacturing  industry,  the  pos- 
session of  whicli  in  sufficient  amount,  and  at  satisfactory  price,  is  es- 
sential, is  fuel  of  some  kind.  We  will,  therefore,  take  up  first  the 
subject  of  fuels,  and  note  the  position  which  the  United  States  oc- 
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cupies  ill  its  possession  of  this  important  i)rimary  essential  for  suc- 
cessful chemical  manufacturing.  We  may  review  briefly  the  case  of 
solid,  liquid  and  gaseous  fuels,  and  note  the  situation  with  respect  to 
each  of  these. 

The  solid  fuel  found  most  abundantly  in  nature,  and  most  val- 
uable, is  coal.  The  United  States  possesses  practically  all  grades  of 
this  essential  fuel,  namely  anthracite  and  bituminous  coals  and  lignite 
naturally  occurring;  and  from  these  is  able  to  manufacture  the  modi- 
fied fuel,  known  as  coke,  to  great  advantage.  As  is  known,  the  an- 
thracite coal  of  Eastern  United  States  is  the  most  valuable  deposit 
in  the  world  of  this  high  grade  fuel.  There  are  lesser  deposits  of  the 
same  kind  of  coal  elsewhere  in  this  continent,  as  in  British  Columbia, 
but  they  have  not  yet  come  into  any  extensive  use. 

Still  more  available,  are  the  great  deposits  of  bituminous  coal 
found  in  almost  every  part  of  the  United  States,  but  notably  east  of 
the  IMississippi  River.  From  bituminous  coal,  by  a  process  of  de- 
structive distillation,  is  then  produced  coke,  which  represents  the 
fixed  carbon  of  a  bituminous  coal,  while  the  volatile  matter  has  been 
driven  ofT,  either  wasting  it,  as  in  the  old  bee-hive  oven,  or  collecting 
it  to  great  advantage,  as  in  the  modern  by-product  coke  oven,  in 
which  hydrocarbon  gases,  coal  tar  and  ammonia  are  all  collected 
and  in  the  aggregate  form  most  valuable  materials  for  either  direct 
use  or  serving  as  intermediates  in  the  production  of  other  chemical 
compounds. 

In  the  chemical  industry,  bituminous  coal,  in  recent  years,  has 
been  used  very  extensively  in  the  form  of  a  finely  powdered  coal, 
in  which  case  it  can  be  used  to  great  advantage  by  burning  it  mixed 
with  a  current  of  air  from  jets,  whereby  the  maximum  heat  of  com- 
bustion is  realized.  This  may  be  said  to  have  begun  in  the  cement 
industry,  where  the  rotary  kilns  are  heated  by  this  mixture  of  pow- 
dered coal  burning  with  a  current  of  air,  but  the  use  of  the  solid 
coal  in  powdered  form  has  been  extended  quite  widely.  It  is  stated,, 
for  instance,  in  1919,  from  ten  to  twelve  thousand  tons  of  bitumm- 
ous  coal  were  pulverized  for  industrial  use.  Of  this,  about  six 
thousand  tons  were  used  in  the  Portland  cement  industry,  and  two 
thousand  tons  in  the  iron  and  steel  industry.  This  method  of  using 
fuel  developed  in  the  United  States,  and  has  become  more  wide- 
spread with  us  than  in  any  other  country,  although  it  has  been  intro- 
duced more  recently  also  in  England,  France  and  Japan, 
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Coke  is  used  directly  as  solid  fuel  in  very  many  metallurgical 
industries,  particularly  where  the  reducing  action  of  carbon  is  desired 
in  chemical  operations.  Modifications  of  the  use  of  coke  in  recent 
years  are  found  in  the  briquetting  of  it  with  pitch,  etc.,  and  in  the 
mixing  of  it  with  fuel  oil,  whereby  the  fine  coke  is  used  to  great 
advantage. 

Under  liquid  fuels  we  have  the  most  important  substance,  called 
petroleum,  which  has  become  increasingly  valuable  and  necessary  as 
an  element  in  industry,  as  well  as  in  every-day  life.  Looked  at  from 
the  standpoint  of  the  chemical  industry,  petroleum  is  most  generally 
utilized  in  the  form  of  fuel  oil,  representing  a  heavy  end  of  the  petro- 
leum distillation  from  which  already  the  gasoline  and  the  kerosene 
have  been  driven  off. 

Fuel  oil,  or  thick  oil  residuum,  is  of  the  greatest  value  because 
of  the  completeness  with  which  its  combustion  can  be  eflPected  in 
practical  use.  Not  only  that,  but  it  is  also  a  highly  condensed  hydro- 
carbon mixture  of  the  highest  fuel  value.  The  B.  T.  U.,  or  British 
Thermal  Unit  Value,  of  a  fuel  oil  will,  for  instance,  stand  as  high 
as  eighteen  thousand  R.  T.  U.'s  per  pound;  whereas,  thirteen  to 
fourteen  thousand  would  be  a  value  for  a  good  bituminous  coal, 
and  perhaps  twelve  thousand  for  an  anthracite,  when  the  ash  neces- 
sarily reduces  the  value  per  unit  of  weight.  Besides  the  burning  of 
fuel  oil  direct,  'he  barring  oi  it  in  Diesel  engines  is  becoming  more 
widespread  as  a  direct  source  of  power. 

The  abundance  of  this  liquid  fuel  or  petroleum  in  the  United 
States  is  a  great  advantage  for  our  chemical  industry.  At  the  pres- 
ent time,  the  United  States  produces  slightly  more  than  two-thirds  of 
the  world's  annual  petroleum  supply,  and  with  the  addition  of  the 
supply  from  Mexico,  which  is  very  easily  available  for  us,  we  have 
a  great  advantage  over  any  other  part  of  the  world  in  this  matter  of 
fuel. 

If  we  turn  to  gaseous  fuels,  we  find  similarly  a  very  satisfactory 
case  in  the  fact  that  in  the  United  States  we  have  natural  gas,  which 
is  generally  over  90  per  cent,  pure  hydrocarbons,  very  abundantly  oc- 
curring, associated  with  the  ]:)etroleum  ])roduction.  This  is,  of  course, 
a  still  more  perfect  fuel  even  than  the  liquid  fuel,  because  of  the  per- 
fection with  which  the  combustion  is  effected. 

In  many  industries,  artificial  gaseous  fuel  is  used,  namely  pro- 
ducer gas,  where  a  natural  gas  is  not  available.     Of  course,  pro- 
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ducer  gas,  made  by  blowing  air  through  highly  heated  fuel,  and 
producing  a  mixture  of  carbon  monoxide  and  nitrogen,  is  of  much 
lower  fuel  value  than  the  natural  gas,  but  still  it  is  a  cheap  and 
convenient  form  of  fuel.  This  is  available  where  the  different  kinds 
of  coal  are  had  as  the  starting  point  in  its  manufacture. 

To  sum  up,  American  chemical  industries  are  most  favorably 
situated  with  regard  to  the  fuel  supply.  And  with  any  reasonable 
care  in  the  utilization  of  this  raw  material,  they  have  a  great  advan- 
tage in  operation. 

In  connection  with  this  survey  of  fuels  considered  as  the  basic 
raw  material  for  chemical  industries,  it  is  worth  while  noting  that 
many  chemical  industries  are  developing  in  countries  in  which  the 
natural  fuels  above  enumerated  are  almost  entirely  wanting.  This 
is  by  reason  of  the  development  of  what  are  called  hydro-electric 
power  installations.  Countries  like  Norway,  Switzerland  and  Italy, 
in  w^hich  coal  deposits  are  almost  entirely  wanting  are  yet  success- 
fully developing  chemical  and  other  manufacturing  industries  by 
reason  of  their  available  water-power  resources. 

If  we  ask  the  question  as  to  how  this  country  is  situated  for 
such  development,  we  tind  that  conditions  are  potentially  favorable, 
in  that  we  have  abundance  of  water-power  readily  available,  and  a 
very  considerable  beginning  has  already  been  made  in  this  line.  And 
where  such  a  development  has  been  made,  chemical  industries  have 
promptly  located  in  considerable  degree  to  the  exclusion  of  other 
applications  for  the  newly  developed  water-power.  We  need  only 
refer  to  the  large  developments  of  the  chemical  industries  at  Niagara 
Falls,  Sault  Ste.  Marie,  ]\Iichi.,  and  in  the  State  of  Maine.  Some 
references  to  these  will  be  made  later  in  speaking  of  individual  chem- 
ical industries. 

ACID    .\XD    ALK.\LI    M  AX  UFACTURM. 

As  basic  chemical  industries  underlying  many  secondary  develop- 
ments in  manufacturing  are  the  industries  of  the  important  mineral 
acids — sulphuric,  nitric  and  hydrochloric;  and  of  the  alkalies,  such 
as  sodium  carbonate  and  caustic  soda  and  potash. 

It  has  well  been  said  that  sulphuric  acid  is  to  the  general  chem- 
ical industry  what  the  manufacture  of  iron  is  in  the  metallurgical 
field.  The  manufacture  of  sulphuric  acid  has  grown  steadily,  of 
course  being  very  greatly  increased  by  the  demands  for  the  manu- 
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facture  of  ammunition  and  war  products  in  recent  years.  It  was 
stated  in  January,  192 1,  that  the  present  manufacture  of  sulphuric 
acid  in  the  United  States  amounted  to  about  six  million  tons,  calcu- 
lated to  50°  Be.  strength.  While  this  shows  the  result  of  war  stimu- 
lation as  before  remarked,  it  is  very  probable  that  the  amounts  de- 
manded in  the  immediate  future  will  not  fall  much  below  this,  as  with 
the  return  of  industrial  activity  the  great  demands  for  sulphuric  acid 
will  continue.  We  need  only  recall  that  the  manufacture  of  phos- 
phate fertilizers  is  entirely  dependent  upon  the  use  of  sulphuric 
acid  to  decompose  the  natural  phosphates,  and  it  is  estimated  that 
half  the  production  of  sulphuric  acid  in  normal  times  goes  into  this 
utilization. 

Somewhat  less  in  amount,  but  still  a  very  large  consumer  of 
sulphuric  acid,  is  the  petroleum  refining  industry.  But  there  is  hardly 
a  chemical  industry  that  can  be  considered  that  does  not  call  for 
sulphuric  acid  as  one  of  its  most  important  reagents. 

Now  the  raw  materials  for  the  sulphuric  acid  manufacture  are 
primarily  sulphur ;  and  secondarily  nitrates,  either  natural  or  arti- 
ficial. 

The  first  of  these  raw  materials  can  be  had  either  in  the  form  of 
native  sulphur,  or  by  the  roasting  of  pyrites  to  produce  the  oulphur 
dioxide  needed  in  the  reaction  for  sulphuric  acid  manufacture.  As 
long  as  the  sources  of  supply  of  native  sulphur  were  the  Sicilian 
sulphur  imported  into  the  United  States,  it  was  considered  cheaper  to 
utilize  pyrites.  This  pyrites  was  in  part  brought  by  importation 
from  Spanish  mines,  and  in  part  was  native  pyrites  of  which  we  have 
numerous  large  deposits,  notably  in  the  State  of  Virginia.  But  these 
conditions  of  supply  have  Ijeen  practically  completely  changed  in 
recent  years. 

There  was  discovered  a  few  years  ago  a  large  deposit  of  native 
sulphur  in  Louisiana,  which,  although  occurring  at  a  considerable 
depth  below  the  surface,  was  made  available  by  the  introduction  of 
the  Frasch  process,  whereby  the  sulphur  is  melted  by  forcing  heated 
water  under  pressure  down  through  the  annular  space  of  the  tubing 
of  the  well,  and  forcing  the  melted  sulphur,  under  pressure,  througii 
a  central  tube  so  that  it  is  delivered  at  the  surface  in  a  continuous 
stream  in  the  molten  state.  This  was  very  successfully  developed  by 
the  Union  Suli)hur  Company,  and  speedily  had  its  effect  upon  the 
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price  of  crude  sulphur,  and  upon  the  figures  of  importation  of  sul- 
phur into  the  L'uited  States. 

This  discovery  in  Louisiana  was  followed  by  the  discovery  in 
the  adjacent  sections  of  Texas  of  similar  deposits,  which  are  wcjrked 
in  exactly  the  same  way  and  have  speedily  added  enormous  produc- 
tion to  that  begun  by  the  Union  Sulphur  Company.  These  were  the 
Freeport  Sulphur  Company  and  the  Texas  Gulf  Refining  Company. 
Developing  rapidly,  the  present  domestic  production  of  sulphur  from 
these  several  sources  now  amounts,  according  to  Dr.  R.  F.  Bacon, 
of  the  Mellon  Institute,  to  one  million  tons  annually,  and  with  the 
possibility  of  increase,  if  demand  arises,  to  several  times  that  much. 
Moreover,  this  sulphur  is  of  high  purity,  being  distinctly  superior  to 
the  Sicilian  sulphur  in  that  respect,  being  guaranteed  as  99.9  per 
cent,  sulphur. 

Dr.  Bacon  calls  attention  to  the  development  of  this  American 
source  of  supply,  and  cites  the  following  striking  illustration  of  the 
same.  In  1900  all  but  5  per  cent,  of  the  world's  supply  of  native 
sulphur  came  from  Sicily,  while  in  19 17,  80  per  cent,  of  the  world's 
supply  of  sulphur  came  from  the  United  States. 

As  to  the  secondary  raw  material  needed  for  the  sulphuric  acid 
manufacture,  above  mentioned,  namely  nitrates,  this  of  course  ap- 
plies only  to  the  manufacture  of  sulphuric  acid  by  the  Chamber 
Process.  With  the  Contact  Process,  which  is  increasing  steadily  rela- 
tively to  the  older  Chamber  Process,  we  have  only  the  sulphur  to 
consider  as  a  fundamental  raw  material.  We  will  refer  to  the  nitrate 
raw  su})ply  now  in  speaking  of  nitric  acid,  the  second  of  the  im- 
portant mineral  acids. 

Nitric  acid  is  second  in  importance  only  to  sulphuric,  and  dur- 
ing the  late  war  there  was  an  abnormal  demand  for  nitric  acid  as  the 
material  for  the  production  of  high  explosives.  This  will  be  seen 
from  the  citation  of  a  few  figures.  In  1914,  the  American  produc- 
tion of  nitric  acid  was  79,000  tons;  in  1917,  this  rose  to  404,000 
tons;  and  in  1918,  to  634,000  tons;  but  in  1921,  the  production  had 
dropped  to  slightly  above  the  1914  figures. 

So  far,  the  chief  raw  material  for  the  production  of  nitric  acid 
in  the  United  States  has  been  the  sodium  nitrate  imported  under  the 
name  of  Chile  salt-i)etre.  We  have  heard  much  of  nitrogen  fixation 
and  the  necessities  for  successful  development  of  such  a  process  as 
a  means  of  supplying  us  both  with  nitric  acid  for  the  arts  and  for 
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explosives  and  of  ammonia  for  fertilizer  manufacture;  but  the  fixa- 
tion of  nitrogen  from  the  atmospheric  air  can  hardly  be  said  to  have 
been  begun  commercially  as  yet  in  the  United  States. 

It  is  true  that  during  the  war,  under  the  insistent  demand  for 
nitric  acid  for  high  explosives,  the  DuPont  Company  installed  the 
Birkeland-Eyde  electric  furnaces  for  the  manufacture  of  nitrogen 
oxide  direct  from  the  air,  but  this  process  requires  cheap  electrical 
energ}%  which,  though  readily  available  in  Norway,  is  not  as  yet  avail- 
able in  sufiticient  degree  to  make  it  commercial  in  this  country. 

On  the  other  hand,  the  fixation  of  nitrogen  to  form  ammonia  has 
been  done  in  this  country,  similarly  under  war  pressure,  by  the  Cya- 
namid  Company  (to  be  referred  to  later),  and  by  the  General  Chem- 
ical Company,  using  a  modification  of  the  Haber  Process.  This  pro- 
cess, or  a  modification  of  the  same,  is  now  being  operated  by  the  Sol- 
vay  Company  at  Syracuse,  New  York,  who  are  affiliated  with  the 
General  Chemical  Company,  and  are  using  their  improvements  of 
the  Haber  Process,  which  were  developed  during  the  war.  Whether 
we  will  have,  in  the  near  future,  the  production  on  a  much  larger 
scale  of  ammonia  by  atmospheric  nitrogen  production  at  Muscle 
Shoals,  Alabama,  will  depend  upon  the  slow  negotiations  which  are 
now  going  on  between  Congress  and  Henry  Ford  and  others,  who  are 
planning  to  take  up  this  manufacture  on  a  large  scale. 

Of  course,  in  speaking  of  ammonia,  it  must  be  borne  in  mind 
ithat  ammonia  is  readily  oxidizable  to  nitric  acid,  and  may  be  con- 
sidered as  a  step  in  the  manufacture  of  nitric  acid,  if  desired. 

The  third  of  the  important  mineral  acids  is  hydrochloric  acid. 
This  was  formerly  made,  and  is  still  to  some  extent,  by  the  action  of 
sulphuric  acid  upon  salt.  In  this  country,  the  development  of  the 
manufacture  of  electrolytic  hydrochloric  acid  by  the  electrolysis  of 
salt  solutions  has  established  itself  in  a  very  satisfactory  way  at 
Niagara  Falls,  and  the  future  production  of  hydrochloric  acid  will  be 
largely  electrolytic.  In  either  case,  the  fundamental  raw  material  is 
salt. 

The  United  States  is  very  favorably  situated  for  the  production 
of  this  raw  material.  The  salt  industries  have  long  been  established 
in  New  York  State,  in  Western  Pennsylvania,  and  in  Ohio  and  West 
A'irginia,  but  at  the  present  time  the  chief  salt  producing  locality  in 
the  United  States  is  the  eastern  section  of  Michigan.  Very  pure  beds 
of  salt  from  lOO  to  400  feet  in  thickness  are  worked  for  the  produc- 
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tion  of  brines  from  the  same.  An  interesting  observation  also  is  that 
these  Michigan  brines  at  a  depth  of  about  700  feet  contain  bromides, 
and  hence  serve  as  the  American  source  of  bromine.  But  at  1600 
feet  depth,  we  have  a  stratum  of  extremely  pure  salt  free  from 
bromides,  and  yielding  the  purest  refined  salt  as  its  product. 

There  are  many  localities  throughout  the  United  States  where 
salt  is  available,  not  only  by  working  of  salt  wells  for  the  produc- 
tion of  brine,  but  where  compact  beds  of  very  pure  rock  salt  are 
found  as  a  product  of  ordinary  mining. 

The  most  imjx)rtant  alkali  manufactured  on  a  large  scale  is 
soda.  We  distinguish  here  between  sodium  carbonate  (soda  ash) 
and  caustic  soda  (sodium  hydroxide).  The  raw  material  in  both 
cases  is  again  salt,  or  brine.  The  older  process  of  manufacture  of 
soda  ash,  known  as  the  Leblanc  process,  was  never  established  in  this 
country,  but  the  Solvay  process,  or  so-called  ammonia-soda  process, 
has  been  operating  very  successfully  for  many  years  as  an  affiliated 
company  with  the  original  Solvay  Company  of  Belgium. 

The  raw  material  for  their  manufacture  is  salt  in  the  form  of 
brines,  which  are  produced  in  the  neighborhood  of  Syracuse,  New 
York,  where  the  Solvay  Process  Company  has  its  plant.  Several 
other  alkali  companies,  working  by  the  same  general  method,  and 
utilizing  brines,  are  located  in  Michigan  along  the  Detroit  River. 

In  addition  to  this  production  of  sodium  carbonate  may  be 
mentioned  also  the  process  worked  by  the  Pennsylvania  Salt  Com- 
pany, taking  cryolite  as  raw  material.  This  mineral  (a  double 
fluoride  of  sodium  and  aluminum)  is  brought  from  Greenland,  the 
only  locality  in  which  it  is  found  in  quantity. 

Besides  the  artificial  production  of  sodium  carbonate  there 
has  developed  in  recent  years  the  production  of  natural  sodium  car- 
bonate from  alkali  lakes,  or  alkali  deposits  in  the  far  West.  Two 
of  these  localities  have  been  commercially  developed,  both  in  the 
State  of  California,  namely  Owens  Lake  in  Inyo  County  and  Searles 
Lake  in  San  Bernardino  County. 

At  Owens  Lake  there  are  three  companies  now  producing  nat- 
ural sodium  carbonate  or  soda-ash,  the  problem  being  mainly  the 
concentration  of  the  natural  alkali  water  of  the  lake,  and  the  crystal- 
lization therefrom  of  the  sodium  carbonate.  By  fractional  precipita- 
tion, it  is  separated  from  the  accompanying  salts  which  are  found  in 
smaller  amount. 
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At  Searles  Lake,  on  the  other  hand,  the  concentrated  brine  is  a 
solution  containing  predominately  sodium  and  potassium  chlorides, 
with  smaller  amounts  of  sodium  carbonate  and  sodium  borate.  There 
are  four  companies  operating  here,  the  most  important  being  the 
American  Trona   Corporation,  and  the   Solvay   Process   Company. 

There  are  other  natural  lakes  and  solid  deposits  of  alkali,  in  the 
Western  States,  but  none  of  them,  as  yet,  producing  any  quantity  of 
sodium  carbonate,  the  Nebraska  Lakes  being  worked  particularly  for 
potassium  salts. 

Caustic  soda  is  produced  by  a  modification  of  the  procedure  in 
working  the  ammonia-soda  process,  but  increasing  amounts  of  caus- 
tic soda,  and  probably  the  great  bulk  now  is  made  by  electrolytic 
methods.  Here,  of  course,  brine  is  the  raw  material.  Not  only  is 
this  carried  out  on  a  large  scale  at  Niagara  Falls,  but  very  many 
chemical  plants,  notably  the  paper  and  pulp  mills  have  their  own  ex- 
tensive installations  of  electrolytic  soda-producing  cells.  With  brine 
available  as  a  cheap,  raw  material,  therefore,  the  manufacture  of 
both  sodivun  carbonate  and  caustic  soda  have  become  flourishing  in- 
dustries. 

LIME    AND   MAGNESIA    PRODUCTS. 

A  number  of  industries  in  which  chemical  reactions  are  in- 
volved require  the  use  of  large  amounts  of  lime  and,  in  a  similar 
way,  but  in  a  smaller  degree,  the  use  of  magnesia,  besides  the  use 
of  lime  in  the  mortar  and  cement  industry,  and  of  magnesia  in  the 
manufacture  of  refractory  furnace  brick  and  similar  products. 

Of  those  minerals  furnishing  lime  as  raw  material  may  be  noted : 
the  carbonate  of  lime,  or  limestone,  which  by  burning  yields  quick 
lime  and  caustic  lime ;  and  calcium  sulphate  or  gypsum,  which,  on 
heating  yields  plaster.  These  raw  materials  are  obviously  then  of 
vital  importance  in  many  industries.  They  are  abundantly  found  in 
many  parts  of  the  LTnited  States,  and  in  consequence  the  industries 
of  burning  lime  and  preparing  lime  for  utilization  in  chemical  in- 
dustries have  been  very  extensively  developed. 

The  use  of  lime  in  the  ammonia-soda  process  may  be  laken  as 
an  illustration  of  its  value  as  a  chemical  reagent,  and  the  use  of  lime- 
stone as  a  flux  in  the  iron  blast-furnace  process  may  be  taken  as  an 
illustration  of  the  use  of  the  same  raw  material  on  a  large  scale. 

The  manufacture  of  all  grades  of  cement,  and  notably  of  Port- 
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laiul  ctnieiits,  have  also  developed  enormously  in  the  United  States, 
and  here  the  nvxtures  of  limestone  and  clays  are  the  necessary  raw 
materials. 

Another  chemical  industry  of  large  development  is  the  manu- 
facture of  hleaching  powder,  and  bleaching  solutions,  for  which 
lime,  and,  in  the  case  of  the  sulphite  paper  process,  magnesia  are 
necessary  raw  materials  to  be  converted  into  the  finished  products, 
either  calcium  hypochlorite  or  calcium  and  magnesium  bisul[)hite, 
respectively. 

Still  another  very  important  chemical  industry  in  whicii  lime  en- 
ters as  a  necessary  raw  material  is  the  manufacture  of  calcium 
carbide.  This  is  a  high  temperature  electric  furnace  product  using 
limestone  and  coke  as  the  raw  materials  which  react  at  the  high 
temperature  of  the  electric  arc  to  produce  the  compound  of  calcium 
and  carbon.  This  latter  is  valuable  in  two  ways.  It  reacts  with 
water  to  liberate  acetylene  gas,  which  is  of  great  value  as  an  illumi- 
nant  in  acetylene  lamps,  and  also  has  come  into  extensive  use  in  the 
process  of  acetylene  welding,  developing  with  oxygen  an  enormously 
high  temperature  by  the  aid  of  which  the  welding  of  heavy  metal 
castings  and  forgings,  etc.,  is  easily  effected.  And  then  again,  cal- 
cium carbide  is  needed  as  a  step  in  the  manufacture  of  calcium  cyana- 
mid  which  is  coming  into  extensive  use  as  a  basis  of  fertilizer  mix- 
tures. The  carbide  industry  is  extensively  developed  at  Sault  Ste. 
Marie,  and  the  cyanamid  industry  at  Niagara  Falls. 

The  mineral  magnesite,  or  native  magnesium  carbonate,  has 
become  of  great  value  in  recent  years  as  a  raw  material  in  the  manu- 
facture of  furnace  brick  linings  of  high  refractory  quality  for  the 
steel  companies.  The  purest  magnesite  needed  for  this  purpose  was 
brought  for  a  considerable  time  from  Greece  and  Asia  Minor,  ft 
is  now,  however,  produced  very  extensively  in  the  two  States  of  Cali- 
fornia and  ^\'ashington.  The  production  in  these  States  in  1920 
amounted  to  303,000  tons,  while  importations  of  magnesite  amounted 
to  43.154  tons  only. 

Besides  magnesite,  another  raw  material  is  the  double  carbonate 
of  lime  and  magnesia  known  as  dolomite.  This  serves  as  a  valuable 
source  for  the  magnesia  products  used  in  the  magnesia  insulation 
industr)-  which  has  developed  very  extensively  in  this  country,  the 
products  of  which  having  found  a  multitude  of  uses. 
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ALUMINUM   AND  CLAY  INDUSTRIES. 

Clay  is  essentially  a  silicate  of  aluminum.  The  extraction  of 
the  metal  from  clay  is,  however,  not  so  readily  practicable  so  that 
this  cheapest  of  raw  materials  is  not  available  for  the  production  of 
the  metal.  However,  there  occurs  in  large  deposits  a  mineral  which 
is  a  hydrated  aluminum  oxide,  under  the  name  of  bauxite. 

This  is  the  present  source  for  the  production  of  metallic  alumi- 
num. From  the  crude  bauxite  is  first  extracted  the  pure  aluminum 
oxide,  and  this  by  the  Hall  process  is  dissolved  in  melted  cryolite 
and  directly  electrolyzed  for  the  production  of  the  metal. 

The  bauxite  was  first  obtained  from  France,  but  later  it  was 
found  that  we  had  abundant  deposits  in  the  States  of  Alabama,. 
Georgia  and  Arkansas,  from  which  sources  a  half  a  million  tons  of 
bauxite  are  now  produced. 

Not  only  is  bauxite  the  raw  material  for  the  production  of  the 
metal,  but  it  is  found  that  bauxite  simply  fused  in  the  electric  fur- 
nace makes  a  better  abrasive  than  the  natural  emery  or  corundum, 
and  it  is  now  sold  for  this  purpose  under  a  variety  of  names,  such  as 
"aloxite,"  "alundum,"  "exolon,"  "lionite"  or  "coralox."  The  alun- 
dum  refractory-ware  used  by  chemists  is  made  from  the  fused 
bauxite  by  working  it  up  with  bonding  materials  into  crucibles,  muf- 
fles, and  other  forms,  and  baking  these  in  a  kiln.  The  product  is 
porous  and  not  attacked  by  acids,  and  therefore  of  the  greatest  value 
for  filtration  in  chemical  operations. 

While  the  first  artificial  abrasive  that  came  into  extensive  use 
was  carborundum,  or  silicon  carbide,  these  newer  abrasives  made 
from  bauxite  have  found  a  more  extensive  development,  the  present 
manufacture  in  this  country  of  the  aluminum  abrasives  being  as 
about  eight  to  one  in  comparison  with  the  carborundum  produc- 
tion. 

?\Tetallic  aluminum,  as  made  by  the  Hall  process,  has  proven  to 
be  a  very  valuable  metal  for  a  great  variety  of  uses,  because  of  its 
extreme  lightness,  and  other  valuable  qualities.  Tt  also  forms  a 
series  of  very  valuable  alloys  with  copper,  known  as  aluminum 
bronzes,  which  are  used  for  a  great  variety  of  puri)oses. 

The  most  valuable  chemical  salt  of  aluminum  is  aluminum  sul- 
phate, which  is  used  as  such,  or  when  crystallized  with  an  alkaline 
suli)liate  as  alum.  The  extensive  uses  of  aluniinum  sulphate  in  the 
manufacture  of  sizes  for  paper  and  for  the  clarifying  of  water  are 
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of  course  well  known.  It  is  also  well  known  as  an  astringent  in 
medicine.  The  aluminum  silicates  or  clays  form  the  basis  of  a 
great  variety  of  industries.  Clay  is  the  basis  of  the  pottery  and 
ceramic  industries,  which  are  extensively  developed  in  all  parts  of 
the  United  States,  notably  in  the  States  of  Ohio  and  New  Jersey. 
All  of  the  raw  materials  for  these  lines  of  manufacture  are  now 
available  from  domestic  sources,  although  certain  clays  considered 
necessary  were  imported  until  the  beginning  of  the  late  w'ar. 

Another  use  for  clays  is  in  filtration.  While  natural  clay  filtra- 
tion for  waters  is  a  very  old  and  well-known  illustration  of  this,  it 
has  only  been  in  relatively  recent  years  that  the  use  of  special  clays, 
such  as  fuller's  earth,  have  come  into  extensive  use  for  oil  filtration. 
\'ery  important  in  this  connection,  is  the  colloid  character  of  the  clay, 
because  particularly  these  clarifying  efifects  in  filtration  are  due  to 
the  phenomena  of  adsorption  of  colloid  surfaces. 

The  chemist  has  come  to  make  extensive  use  in  manufacturing 
operations  of  chemical  stoneware.  This  industry  had  developed  very 
greatly  in  the  United  States  during  the  recent  war  period.  Acid- 
proof  stoneware,  for  the  manufacture  of  nitric  and  hydrochloric 
acids,  for  use  in  electrolytic  cells,  battery  jars,  nitrating  kettles  and 
autoclaves,  are  all  illustrations  of  this  development.  The  American 
chemical  stoneware,  utilizing  domestic  raw  materials,  has  had  a 
wonderful  develo])nient. 

The  total  value  of  all  ceramic  products  made  in  the  United 
States  in  1918,  according  to  the  Bureau  of  IMines,  amounted  to 
about  $447,000,000.  Of  this  sum  $222,000,000,  or  nearly  one-half, 
represented  clay  products,  the  balance  being  glass  or  other  silicate 
production  not  involving  clay.  Of  the  clay  products  76  per  cent,  cov- 
ered brick,  tile  and  other  structural  materials,  and  24  per  cent,  of 
the  finer  wares  classed  as  pottery. 

SILICA   AND   CLAYS. 

An  extensive  line  of  industries  are  based  upon  the  utilization  of 
silica.  In  the  form  of  sand  or  crushed  rock,  we  have  here  the  pro- 
duction of  fusil)le  silicates  of  alkali  and  lime  with  other  metallic 
oxides  known  by  the  collective  name  of  glass.  If  an  alkaline  silicate 
alone  is  manufactured  with  no  addition  of  other  base,  we  have  what 
is  known  as  water-glass  or  soluble  glass.  The  uses  of  water-glass 
have  developed  very  greatly  in  recent  years,  and  its  manufacture  has 
responded  to  the  widespread  demand  for  the  water-glass. 
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The  raw  material  for  the  manufacture  of  glass,  namely  silica,  is 
found  very  abundantly  in  very  satisfactory  quantity  in  all  parts  of 
the  United  States,  because  of  the  large  sand-stone  and  quartz  forma- 
tions. 

Another  silicon  compound  to  which  reference  was  previously 
made  is  silicon  carbide,  known  commonly  as  carborundum.  This  was 
discovered  in  1891  by  Acheson,  and  represented  a  product  of  high 
temperature  electric  furnace  action,  the  raw  materials  being  clay, 
carbon  in  the  form  of  coke,  saw-dust  to  make  the  mass  porous,  and 
salt  to  add  fusibility.  The  resultant  product,  however,  has  the 
formula  CSi,  being  a  definite  compound  of  the  two  elements,  carbon 
and  silicon.  It  is,  in  hardness,  next  to  the  diamond,  and  is  superior  to 
the  native  corundum  or  aluminum  oxide,  and  has  been  very  ex- 
tensively used  as  an  abrasive. 

FERTILIZERS. 

The  three  essential  elements  that  seem  to  be  necessary  for 
nourishing  the  soil,  and  making  it  adapted  for  plant  growth,  are 
nitrogen,  potassium  and  phosphorus.  Of  course,  it  is  understood  that 
these  must  be  in  some  assimilable  form  of  combination,  sufficiently" 
soluble  in  water  to  be  taken  up  from  the  soil  in  the  growth  of  the 
plant.  Their  fundamental  importance  is  recognized  when  we  are 
told  that  one  ton  of  wheat  takes  away  from  the  soil  about  forty- 
seven  pounds  of  nitrogen,  eighteen  pounds  of  phosphoric  acid,  and 
twelve  pounds  of  potash. 

These  essential  materials  have  been  added  in  crude  form  even 
by  those  practicing  the  most  primitive  methods  of  farming  and  long 
before  the  days  of  the  development  of  scientific  agriculture,  and  an 
understanding  of  soil  fertility.  For  instance,  the  use  of  wood  ashes, 
practiced  from  the  earliest  historic  times,  supplied  the  potash,  and 
animal  manure  supplies  the  nitrate  and  the  phosphoric  acid. 

However,  in  the  development  of  scientific  agriculture,  we  have 
come  to  recognize  the  necessity  of  a  fertilizer  industry,  specially  de- 
veloped with  reference  to  the  understanding  of  agriculture.  The 
chief  raw  material  for  the  supply  of  the  phosphoric  acid  is  the  nat- 
urally occurring  phosphate  rock,  which  is  an  insoluble  calcium  phos- 
])hate.  This  raw  material  is  one  of  the  most  abundant  and  readily 
available  materials  in  the  United  States.     The  States    of    I'lorida, 
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South  Carolina  and  Tennessee,  in  the  east,  and  Montana,  Idaho, 
Wyoming  and  I'tah.  in  the  west,  are  all  either  present  or  prospec- 
tive phosphate  producing  localities.  Of  course,  it  is  not  to  be  forgot- 
ten that  the  insoluble  calcium  phosphate  must  be  converted  into  a 
soluble  form  before  it  can  be  assimilated  by  the  soil  waters,  and 
this  is  done  by  converting  the  neutral  phosphate  into  an  acid  phos- 
phate or  superphtisphate  by  the  action  of  sulphuric  acid. 

The  phosphate  industry,  therefore,  is  distinctly  an  American  in- 
dustry because  of  this  abundant  supply  of  raw  material,  the  only 
other  readily  available  source,  even  for  European  supply  being  the 
Algerian  phosphate  deposits. 

The  nitrogen  supply  for  fertilizer  purposes  may  take  various 
forms.  In  addition  to  the  nitrogen-fixing  bacteria  found  on  legumi- 
nous plants  and  hence  forming  a  somewhat  limited  naturally  occur- 
ring nitrogen  supply,  we  have  nitrogen  in  the  form  of  nitrates,  am- 
monia salts,  and  the  artificial  product  before  mentioned,  cyanamid. 

In  a  previous  statement,  under  the  su])ject  of  nitric  acid,  I  have 
already  referred  to  the  sources  of  nitric  acid,  namely  the  Chilean 
salt-petre  or  sodium  nitrate  found  naturally  and  nitric  acid  pro- 
duced synthetically  by  the  oxidation  of  ammonia.  We  have  a  very 
limited  supply  of  natural  nitrates,  chiefly  potassium  nitrate,  or  na- 
tive salt-petre,  in  the  dry  districts  of  Nevada  and  Southern  Cali- 
fornia. These,  however,  are  not  as  yet  sufficiently  accessible  or 
rich  enough  to  make  them  immediately  available  in  comparison  with 
the  Chile  salt-petre.  We  are,  therefore,  mainly  dependent  upon  this 
source  of  supply  for  the  nitrate  fertilizer  ingredient  in  our  manu- 
facture of  agricultural  fertilizers,  the  amount  so  imported  being 
something  like  a  million  and  a  half  tons  annually.  Due  to  the  very 
probable  speedy  exhaustion  of  these  Chilean  nitrate  beds,  there  is 
every  incentive  to  find  a  substitute  which  will  probably  be  ob- 
tained by  the  application  of  nitrogen  fixation  methods. 

We  have,  however,  in  ammonia  salts  another  form  of  available 
nitrogen  for  fertilizers,  and  the  production  of  ammonia  as  a  by- 
product of  the  gas  works,  or  of  the  coke  oven  distillation  has  been 
developed  very  greatly  in  recent  years.  This  ammonia  in  the  com- 
mercial form  of  ammonium  sulphate  goes,  of  course,  extensively  into 
the  manufacture  of  fertilizers.  Calcium  cyanamid  is  a  very  valua- 
ble synthetic  product  made  from  calcium  carbide,  to  which  reference 
has  already  been  made,  by  heating  it  to  about  2000°  F.,  and  passing 
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pure  nitrogen  into  the  heated  mass.  It  is  absorbed  by  the  carbide 
with  the  production  of  calcium  cyanamid.  Calcium  cyanamid  treated 
with  superheated  steam  yields  ammonia,  or  more  slowly  in  the 
presence  of  moisture  decomposes,  producing  ammonia  and  calcium 
carbonate,  both  of  which  are  desirable  under  conditions  for  the  soil. 
The  manufacture  of  cyanamid  mixtures  for  fertilizer  use,  therefore, 
has  developed  very  greatly  in  recent  years. 

The  third  element  to  which  reference  was  before  made  as  es- 
sential for  fertilizer  material  is  potash.  While  potash  is  an  abundant 
element  in  numerous  minerals  which  are  widely  distributed,  it  is 
there  locked  up  in  insoluble  form,  and  must  be  liberated  and  made 
soluble.  On  the  other  hand,  there  are  a  few  soluble  salts  of  potash 
available ;  one  of  these  is  the  carbonate  produced  in  the  burning  of 
wood,  and  hence  found  in  wood  ashes,  to  which  reference  has  been 
made.  This,  however,  would  be  a  very  inadequate  source  of  supply, 
as  the  use  of  wood  as  a  fuel  has  passed  out  of  present  practice. 

Other  soluble  salts  are  the  chloride  and  the  sulphate.  These  are 
found  as  originally  deposited  by  the  evaporation  of  sea  water  in  the 
so-called  potash  salt  deposits  of  Stassfurt  in  North  Germany  and 
of  Alsace,  but  unfortunately  not  as  yet  in  satisfactory  or  correspond- 
ing availability  in  this  country. 

Nevertheless,  under  the  conditions  which  prevailed  during  the 
late  war,  when  the  supply  of  German  potash  salts  was  cut  off,  very 
assiduous  search  was  made  for  American  sources  of  supply  for  these 
soluble  potash  salts.  The  chloride  has  been  found  in  a  number  of 
our  western  saline  lake  deposits,  but  never  in  as  pure  a  state,  or 
segregated  as  distinctly  as  in  the  Stassfurt  occurrence.  For  in- 
stance, the  raw  brine  of  Searles  Lake  in  San  Bernardino  Countv, 
California,  contains  about  5  per  cent,  of  potassium  chloride.  The 
same  brine,  however,  contains  about  16^  per  cent,  of  sodium  chlor- 
ide, about  7  per  cent,  of  sodium  sulphate,  nearly  5  per  cent,  of  sodium 
carbonate  and  ij/  per  cent,  of  sodium  borate.  Therefore,  the  ex- 
traction of  potassium  chloride  in  a  sufficiently  pure  form  from 
this  salt  admixture  involves  the  practice  of  fractional  precipitation, 
and  very  careful  working  to  eliminate  these  other  salts,  and  particu- 
larly the  borate,  any  quantity  of  which  is  claimed  to  be  injurious 
for  the  potash  in  any  fertilizer  application.  The  American  Trona 
Corporation  produces  a  potassium  chloride  from  90  to  95  per  cent, 
pure,  containing  only  traces  of  borax. 
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At  Salduro,  Utah,  there  is  also  a  potassium  product  from  brines 
not  quite  so  complex,  and  involving  only  the  separation  of  potassium 
and  sodium  chlorides,  which  is  not  so  difificult  to  effect.  In  Nebraska 
are  numerous  salt  lakes  and  marshes  containing  mixed  potash  and 
sodium  salts.  Frt)m  these  considerable  quantities  of  potassium  salts 
have  been  obtained. 

At  ^Nlarysville,  Utah,  is  found  an  extensive  deposit  of  the  min- 
eral, alunite,  or  natural  potash  alum.  This  is  worked  for  potassium 
suphate  by  a  process  of  roasting  and  leaching. 

In  considering  our  American  sources  of  potash  salts,  we  must 
not  overlook  the  fact  that  has  been  shown  that  in  the  manufacture  of 
Portland  cement,  the  flue  dust  frequently  contains  notable  quantities 
of  soluble  potassium  salts.  These  have  arisen  from  the  presence  of 
potash  in  the  shales  used  for  cement  manufacture.  Successful  ef- 
forts have  already  been  made  to  \\ash  the  Hue  dust,  and  to  practice 
electrical  precipitation  by  the  Cottrell  process  for  the  recovery  of 
these  potash  salts.  The  total  amount  so  obtainable  would  be  ver>' 
great,  but  as  yet  not  much  has  been  extracted  from  this  source.  Of 
the  insoluble  potash  minerals  which  have  been  considered  as  sources 
of  potash  salts,  following  a  treatment  or  opening  up  of  the  in- 
soluble mineral,  may  be  mentioned  feldspar,  leucite  and  the  green 
sand  of  eastern  New  Jersey.  None  of  these,  however,  have  as  yet 
produced  successfully  any  large  c^uantities  of  potash  salts. 

METALLURGICAL  INDUSTRIES. 

The  extraction  of  metals  from  their  ores,  and  the  treatment  of 
the  metals  so  extracted  to  give  them  desirable  qualities,  whether  by 
alloying  them  with  each  other,  or  by  various  kinds  of  heat  treatment 
is  of  course  a  branch  of  chemical  industry.  America  has  taken  .1 
very  advanced  position  in  this  branch  of  chemical  industry,  and  in 
some  cases  has  been  the  pioneer  in  the  developement  of  useful  metals 
and  products  from  the  same. 

It  is  not  necessary  for  us  to  refer  to  the  fact  that  the  United 
States  is  by  far  the  largest  producer  of  iron  and  steel  in  the  world, 
as  we  have  been  blest  with  abundant  supplies  of  raw  materials  of 
all  grades.  But  we  will  refer  merely  to  recent  developments  of  so- 
called  various  alloys.  Manganese-steel,  nickel-steel,  chromium-steel, 
tungsten-steel,  vanadium-steel  and  molybdenum-steel,  are  a  few  of 
the  many  alloys  of  iron  whereby  si:)ecial.  and  in  some  cases  very 
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highly  desirable  qualities  are  imparted  to  the  steel.  High-speed  tools, 
acidproof  metal  and  stainless  steel  represent  products  of  this  kind 
in  which  specially  desirable  qualities  have  been  attained  by  the  pro- 
duction of  suitable  alloys. 

One  of  the  most  valuable  metals  which,  until  in  recent  years,  was 
referred  to  as  a  rare  metal  is  tungsten ;  yet  it  is  stated  that  under  the 
urge  of  war  demand  between  May  and  December  of  1918,  there  was 
manufactured  in  the  United  States  more  than  45,500,000  pounds  of 
tungsten  steel  containing  some  8,000,000  pounds  of  tungsten.  The 
ore  comes  from  Colorado  and  California. 

Tungsten  has  also  developed  a  most  important  use  since  it 
has  been  found  possible  to  draw  it  into  wire,  namely  the  manufacture 
of  the  tungsten  filament  for  Mazda  lamps. 

Reference  was  before  made  to  aluminum  alloys,  such  as  the 
aluminum  bronzes.  Other  alloys  of  aluminum,  however,  have  been 
developed  in  recent  years  that  are  specially  characterized  by  light- 
ness and  great  strength  such  as  "magnalium"  and  "duralumin."  Many 
substitutes  for  platinum  have  been  developed  because  of  the  high 
price  of  platinum,  and  the  importance  of  it  to  the  chemist. 

Copper  is  a  very  important  element  for  a  great  variety  of  uses, 
both  used  as  such,  and  in  the  formation  of  alloys  like  brass  and 
bronze.  The  metallurgy  of  copper  has  been  developed  in  the  highest 
degree  in  the  United  States,  and  considerably  more  than  half  of  the 
world  supply  of  copper  is  now  of  American  production.  The  funda- 
mental importance  of  copper  in  the  electrical  industries  explains  the 
relative  position  of  copper  among  the  metals. 

Lead  and  zinc  are  also  two  metals  which  are  produced  on  the 
most  extensive  scale  in  the  United  States,  not  only  because  of  the 
valuable  uses  of  the  metals  themselves,  and  their  alloys,  but  because 
of  the  valuable  pigments  that  can  be  made  from  them.  The  manu- 
facture of  white-lead,  zinc-oxide  and  lithopone  paints  have  become 
very  large  industries. 

Nickel  is  a  metal  which  has  also  developed  steadily  until  it  now 
holds  a  very  important  position,  mainly  because  of  the  valuable  al- 
loys formed  from  it.  While  the  working  of  nickel  has  extensively 
developed  in  the  United  States,  we  are  practically  dependent  upon 
Canadian  ores  for  this  metal,  namely  the  two  localities  of  Sudbury, 
where  it  occurs  associated  with  copper,  and  Cobalt,  Ontario,  where 
it  occurs  in  silver-bearing  ore.     The  association  of  the  nickel  with 
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copper  has  led  to  the  production  of  a  most  vaUiable  alloy  of  these 
two  metals  directly  obtained  by  reduction  from  the  natural  mixture 
of  the  ore.  This  is  the  so-called  Monel  metal,  which  has  many 
very  valuable  properties,  chemical  and  electrical. 

'  The  precious  metals,  particularly  gold  and  silver,  have  been  pro- 
duced extensively  in  the  United  States,  although  in  the  case  of  the 
former,  America  is  no  longer  the  chief  source  of  its  production. 

Lastly,  we  may  refer  to  the  production  of  the  interesting  metal, 
radium.  The  chief  production  of  radium,  furnishing  practically  the 
main  supply  of  the  world  is  from  the  American  mineral,  carnohte, 
found  in  Colorado  and  the  extraction  of  the  metal  is  almost  ex- 
clusively carried  out  in  this  countr\'. 

BITUMINOUS    MATERIALS. 

The  chemical  industries  based  upon  bituminous  materials  ot 
some  kind  are  among  the  most  important  in  the  whole  range  o  I 
chemical  production.  We  have  already  referred,  under  the  heading 
of  fuels  to  the  production  of  petroleum  and  natural  gas,  which  is  as- 
sociated with  it  in  nature.  We  will  not,  therefore,  expand  upon  the 
subject  here,  although  the  petroleum  products  figure  not  only  as 
fuels,  but  also  as  among  the  most  important  illuminating  products, 
and  from  the  heavy  oils  are  produced  lubricants  which  are  of  mdis- 
pensable  value  in  all  mechanical  lines. 

In  addition  to  petroleum,  we  may  note  under  this  heading  of 
bitumens,  the  importance  of  asphaU.  Asphalt  is  a  chemical  close  y 
related  to  petroleum,  and  in  fact,  is  found  in  many  cases  directly 
associated  with  it,  so  that  many  crude  oils  yield  an  abundance  of 
asphalt  left  as  residue  after  the  distillation  of  the  illuminating  frac- 
tions However,  there  are  occurrences  of  asphalt  in  compact  form 
independent  of  the  liquid  petroleum.  The  most  abundant  source  of 
asphalt  for  the  various  industries,  such  as  the  asphalt  paving  in- 
dustry, the  manufacture  of  mastic  or  asphalt  cement,  etc.,  is  the 
Island'of  Trinidad,  in  the  West  Indies,  from  whence  it  is  brought  to 
the  United  States  in  bulk  and  worked  up  into  a  variety  of  products 
by  the  Barber  Asphalt  Company,  and  other  manufacturers. 

\\'e  must  not  overlook  the  fact,  however,  that  there  has  de- 
veloped a  very  extensive  manufacture  of  so-called  artificial  asphalt 
made  from  i)etroleum  residuums  by  different  methods  of  treatment, 
especially  by  blowing  with  a  current  of  air  at  high  temperatures. 
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A  third  great  natural  source  of  supply  for  products  of  this  class 
is  the  oil  shales.  This  industry  is,  at  the  present,  only  a  prospective 
industry,  and  does  not  pass  beyond  the  experimental  stage,  but  the 
discovery  of  enormous  deposits  of  oil-producing  shales  in  Western 
Colorado  and  Eastern  Utah,  as  well  as  smaller  amounts  in  other 
States,  will  certainly  lead  in  the  immediate  future  to  the  development 
of  a  great  industry,  as  this  source  of  su]>ply  must  be  drawn  on 
in  the  near  future  to  furnish  the  oils  of  all  classes,  to  take  the  place 
of  petroleum,  the  supply  of  which  is  certainly  within  sight  of  ex- 
haustion. 

This  industry  has,  of  course,  existed  for  a  number  of  years  in 
Scotland,  so  that  while  it  would  not  be  a  new  industry  that  would  be 
developed  in  the  United  States,  the  differences  in  the  American  shales 
and  the  Scotch  shales  will,  no  doubt,  lead  to  different  methods  of 
development. 

VEGETABLE  AND   ANIMAL   FATS   AND   OILS. 

We  have  here  an  extensive  class  of  raw  materials  upon  which 
are  built  a  number  of  most  important  chemical  industries,  and  a 
large  number  of  which  have  been  specially  developed  in  the  United 
States,  either  because  of  the  immediate  availability  of  the  raw  ma- 
terials in  this  country,  or  because  of  the  establishment  of  the  indus- 
tries based  upon  these  raw  materials. 

Thus,  we  have  food  industries,  which  utilize  purified  oils  and 
fats  on  an  extensive  scale,  the  manufacture  of  lubricants  for  which 
some  of  the  vegetable  and  animal  oils  are  especially  fitted,  and  wdiich 
cannot  be  replaced  by  mineral  oil  lubricants;  the  manufacture  of 
soaps,  fatty  acids  and  glycerine  by  the  decomposition  of  the  fats 
and  oils,  and  the  manufacture  of  paints  and  varnishes  based  upon 
the  utilization  of  the  class  known  as  drying  oils.  This  gives  us  a 
very  extensive  list  of  chemical  industries,  and  it  would  be  impos- 
sible within  the  space  at  our  command  to  even  make  a  complete 
enumeration  of  them. 

Some  of  these  raw  materials  are  peculiarly  American  in  their 
origin.  We  would  specifically  mention,  first  of  all,  cottonseed  oil, 
which  has  developed  in  this  country  extensively  because  of  its  being 
a  by-product  of  the  cotton  crop  of  the  United  States.  The  cotton- 
seed oil,  when  purified,  is  not  only  used  as  such  for  food  i)urposes, 
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but  goes  particularly  into  the  manufacture  of  oleomargarine  and  lard 
substitutes,  and  as  a  most  valuable  and  available  soap  stock. 

Equally  characteristic  as  an  oil  mainly  produced  in  the  L'nited 
States,  is  corn  oil.  This  is  available,  when  purified,  for  a  great 
variety  of  uses,  as  a  paint  oil,  for  soap  stock,  and  particularly  for 
the  manufacture  by  vulcanization  with  sulphur  chloride  of  a  rubber 
substitute,  which  is  used  extensively  in  mixing  with  true  rubber. 

Arachis,  or  peanut  oil.  has  also  been  developed  in  this  country 
very  extensively  for  uses  almost  exactly  the  same  as  those  to  which 
cottonseed  oil  is  applied.  There  is  a  large  production  of  linseed  oil 
in  the  United  States,  but  enormous  quantities  are  also  imjxjrted  from 
Europe,  and  particularly  from  Argentina.  The  importations  of  lin- 
seed oil  from  the  latter  country  having  amounted  in  1920  to  a  value 
of  $69,000,000.  Linseed  oil.  of  course,  is  the  typical  paint-making 
oil,  because  of  its  drying  properties,  although  used  of  course  for 
many  other  purposes,  as  in  soap  making,  etc. 

A  tropical  oil,  not  produced  in  the  United  States,  but  of  great 
value,  partly  for  food  purposes,  and  partly  for  soap  making,  is  cocoa- 
nut  oil.  This,  the  United  States  imports  mainly  from  the  Philippine 
Islands,  coming  into  the  United  States  by  way  of  Seattle  and  Pacific 
points.  Because  of  the  great  demands  for  edible  oils,  and  for  oils. 
for  the  manufacture  of  glycerine  during  the  war,  the  importation  inta 
the  United  States  showed  an  enormous  increase,  and  in  19 18,  it  is 
stated  that  the  copra  (dried  meat  of  the  cocoanut)  purchases 
amounted  to  about  one-quarter  million  tons,  and  the  cocoanut  oil  to 
more  than  250,000,000  pounds.  This  went  largely  into  the  manu- 
facture of  a  form  of  oleomargarine  or  vegetable  butter  substitute. 

Of  corresponding  importance  are  the  animal  fats  and  oils,  such 
as  butter  fat,  lard  and  lard  oil,  tallow  and  tallow  oil,  and  the  marine 
animal  oils,  such  as  cod  liver  oil,  menhaden  oil  and  sperm  oil.  All 
of  these  raw  materials  are  utilized  on  the  most  extensive  scale  in 
chemical  industries  well  established  in  this  country. 

NAVAL    STORES    AND    RUBBER    INDUSTRIES. 

While  the  industries  based  upon  the  use  of  the  essential  oils  are 
important  and  largely  developed,  we  will  not  take  up  essential  oils 
in  any  detail  as  a  class  of  raw  materials,  but  confine  ourselves  to  the 
group  of  products  known  as  naval  stores,  which  include  the  oil  of 
turpentine  and  rosin,  obtained  from  the  southern  pine,  the  pine  oils. 
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and  pine  tar,  from  the  same  general  source,  and  briefly  note  also  the 
rubber  industry,  which  is  chemically  allied  because  of  its  origin,  al- 
though a  very  different,  physically  appearing  product. 

The  long-leaf  pine  of  our  southern  States  furnishes  the  well- 
known  turpentine  balsam,  which,  by  steam  distillation  yields  the 
spirits  of  turpentine  and  the  accompanying  solid  product  known  as 
rosin.  These  are  distinctive  raw  materials,  although  there  are  cor- 
responding varieties  produced  in  Europe  from  other  species  of  pine 
and  fir  trees.  Spirits  of  turpentine,  a  refined  product  from  thij 
production  is  the  basis  of  the  paint  and  varnish  industry  along  with 
the  drying  oils. 

In  addition  to  the  natural  exudation  yielding  the  so-called  gum 
spirits  of  turpentine,  there  is  produced,  by  the  steam  distillation  of 
the  stumps  and  chipped  wood,  a  wood  turpentine,  which,  differing 
slightly  from  the  gum  spirits,  is,  nevertheless,  available,  and  has  be- 
come extensively  used  in  the  paint  industry. 

In  the  distillation  of  the  pine  wood,  whether  by  destructive  dis- 
tillation, or  by  steam  distillation,  we  also  have  produced  what 
are  called  pine  oils,  and  pine  tar,  from  which  latter  is 
prepared  pine  pitch.  The  production  of  pine  oils  has  be- 
come an  extensive  industry  because  they  have  been  found 
to  be  especially  available  as  flotation  oils  in  the  extraction  of 
copper  and  zinc,  particularly  from  the  ores  of  those  metals  in  which 
the  metallic  sulphides  are  finely  disseminated.  The  copper  industry 
of  the  United  States  particularly  has  taken  enormous  quantities  of 
the  pine  oils  as  an  invaluable  aid  in  the  production  of  the  metal 
concentrates. 

Rubber  is  not  an  American  production  considered  as  a  raw  ma- 
terial, but  the  rubber  manufacturing  industry  of  the  United  States 
has  grown  enormously,  and  in  particular  because  of  the  manufacture 
of  vulcanized  rubber  clothing,  boots  and  shoes,  and  in  the  recent 
years,  the  manufacture  of  automobile  tires,  so  that  the  United  States 
is  the  largest  single  consumer  of  crude  rubber  in  the  world,  'i  nis 
crude  rubber  may  be  either  the  crude  coagulated  rubber  from  Brazil 
or  the  so-called  plantation  rubber  obtained  from  the  cultivated  rub- 
ber trees  on  rubl>er  plantations  of  iiorneo  and  Java. 

Rubber  manufacturers,  however,  partly  because  of  the  rise  in 
price  of  crude  rubber,  and  partly  because  of  comj>etition  in  price, 
have  introduced  many  substitutes  for  the  true  rubber.     The  most 
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important  of  this  is  probably  the  analogous  product  from  the  Ciua- 
yule  shrub  or  tree  grown  in  Mexico  and  southern  Texas,  and  lat- 
terly in  Brazil.  Artificial  rubbers  are  also  made  by  the  vulcanization 
of  a  number  of  fatty  oils,  as  was  mentioned  under  corn  oil,  but  these 
are  only  used  as  additions  to  the  genuine  rubber  for  cheapening  pur- 
poses. Nevertheless,  they  constitute  invariable  raw  materials  in 
most  large  rubber  works. 

THE    SUGAR    INDUSTRY. 

The  extraction  and  refining  of  sugar  is  a  great  chemical  industry, 
and  one  which  has  been  very  successfully  developed  in  the  United 
States.  There  are  only  two  great  sources  of  the  raw  material  to 
consider  in  this  connection,  the  sugar  cane  and  the  sugar  beet.  The 
extraction  of  sugar  and  refining  of  the  same  froni  the  sugar  cane 
was  the  earlier  industry  in  this  country,  because  the  sugar  cane  had 
established  itself  successfully  in  Louisiana  and  other  southern  States, 
and  in  the  West  Indies  Islands  immediately  adjacent. 

The  extraction  of  sugar  from  the  sugar  beet,  on  the  other  hand, 
was  first  a  French,  and  later  a  German  chemical  industry,  and  it  was 
not  supposed  at  first  that  it  could  be  established  in  the  United  States. 
After  long-continued  effort,  it  was  found  that  not  only  could  the 
imported  seed  of  the  sugar  beet  be  grown  satisfactorily  and  with  a 
production  of  a  sufficiently  large  percentage  of  sugar  in  certain  parts 
of  the  United  States,  but  within  recent  years  it  has  been  found  that 
seed  of  American  growth  and  production  will  yield  sugar  beets 
equally  rich  in  sugar  percentage. 

In  the  case  of  the  sugar  cane,  the  juice  must  be  extracted 
promtply,  and  therefore  there  is  produced  directly  in  the  section 
yielding  the  cane  a  raw  sugar  by  the  use  of  a  moderate  amount  of 
purification  and  evaporation  to  crystallization.  This  raw  sugar, 
gathered  from  a  great  variety  of  sources  is  then  refined  to  the  highest 
grade  white,  crystallized  sugar  in  the  larger  sugar  refineries  which  we 
find  in  the  great  cities  of  the  Atlantic  seaboard,  because  they  draw 
their  raw  sugar  material  from  not  only  the  South,  but  from  the 
West  Indies,  Central  American  countries,  Java  and  the  Philip- 
pines. 

Within  recent  years,  the  production  of  sugar  from  the  sugar 
cane  has  been  developed  greatly  in  Hawaii,  and  these  Hawaiian  sugars 
are  brought  to  the  Pacific  Coast  refineries. 
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The  cultivation  of  the  sugar  beet  began  in  this  country  in  CaH- 
fornia,  where  it  took  a  firm  hold.  Later  it  extended  to  Utah  and 
Colorado,  and  more  recently  to  Michigan,  in  each  of  which  States 
are  extensive  beet  sugar  refineries.  It  has  been  proved,  however, 
that  the  sugar  beet  can  be  cultivated  with  care  in  a  great  many  other 
States,  and  even,  in  recent  years,  it  has  been  cultivated  in  Louisiana 
successfully. 

The  beet  sugar  industry  of  the  United  States  has  advanced 
steadily,  and,  of  course,  owing  to  high  prices  obtained  during  the 
recent  war,  it  has  grown  very  rapidly,  and  in  the  year  1919-20  there 
was  produced  in  the  United  States  726,000  tons  of  beet  sugar,  which 
is  more  than  the  entire  production  of  cane  sugar  of  the  United  States 
with  Hawaii  thrown  in.  Nevertheless,  the  most  flourishing  seat  of 
the  sugar  production  at  the  present  time  is  probably  the  island  of 
Cuba,  where,  with  American  capital  and  American  methods,  the 
sugar  crop  has  been  developed  enormously,  reaching  nearly  2,000,- 
000  tons  annually. 

STARCH    AND    PRODUCTS    THEREFROM. 

The  American  starch  industry  is  on  a  somewhat  dififerent  basis 
from  the  starch  industry  of  Europe,  in  that  the  chief  raw  material  is 
corn  or  Indian  maize,  with  wheat  starch  and  rice  starch  playing  a 
minor  part ;  whereas,  in  Europe,  the  potato  is  the  chief  source  of  sup- 
ply for  starch. 

The  American  starch  industry,  however,  has  developed  in  a 
very  notable  way,  and  particularly  the  manufacture  of  the  products 
obtained  by  hydrolysis  of  starch.  The  glucose  industry  and  in  more 
recent  years,  the  maltose  industry,  are  peculiarly  American  develop- 
ments, going  into  the  manufacture  of  a  great  variety  of  food  prod- 
ucts, supplementing  the  use  of  corn  starch  in  this  way,  besides  having 
found  a  great  many  other  technical  utilizations. 

In  1919,  the  exportations  of  glucose  syrup  amounted  to  220,- 
380,761  pounds,  valued  at  v$i3,469,05i,  and  of  grape  sugar  (corres- 
ponding solid  product  to  glucose)  35,236,948  pounds,  valued  at 
$1,970,893.  These  figures,  however,  represent  a  maximum,  and 
they  fell  oflf  appreciably  in  1920. 

A  very  interesting  side  industry  based  upon  starch  is  the  pro- 
duction of  valuable  solvents  by  fermentation.  The  Fernbach  fer- 
mentation method,  whereby  acetone  and  butyl  alcohol  are  produced 
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by  fermentation,  had  already  been  developed  prior  to  the  war,  and 
was  used  in  connection  with  a  new  method  for  making  synthetic  rub- 
ber, in  which  butyl  alcohol  was  a  necessary  raw  material. 

Early  in  the  war  period,  however,  the  demand  for  acetone  be- 
came so  great,  because  of  its  value  as  a  solvent  in  the  manufacture 
of  smokeless  powder  that  this  Fernbach  method  was  taken  up  and 
developed  on  a  large  scale  in  Canada,  using  the  starch  of  corn  as  the 
raw  material.  Since  the  close  of  the  war,  it  has  been  further  de- 
veloped, and  a  large  plant  has  been  established  by  the  Commercial 
Solvents  Corporation  at  Terre  Haute,  Indiana,  in  the  midst  of  the 
western  corn  belt,  for  carrying  this  out  on  a  large  scale. 

One  bushel  of  corn,  by  this  process,  is  made  to  yield  from  9^^  to 
10  pounds  of  mixed  solvents  composed  of  60  per  cent,  acetone,  30 
per  cent,  ethyl  alcohol,  and  10  per  cent,  butyl  alcohol,  all  of  which, 
however,  are  readily  separable  by  methods  of  fractional  distillation. 
This  plant  referred  to.  has  a  capacity  of  seven  tons  of  mixed  solvents 
per  day. 

At  the  present  time,  the  butyl  alcohol  is  the  most  desirable  of 
the  several  ingredients,  because  of  its  value  as  a  solvent  in  connec- 
tion with  the  manufacture  of  plastics. 

DAIRY  INDUSTRIES. 

An  agricultural  production  may  be  the  basis  of  development  of 
extensive  chemical  industries,  with  a  full  understanding  once  at- 
tained of  the  chemical  nature  of  the  raw  material. 

We  have,  first  of  all,  milk  products,  including  condensed  and 
evaporated  milks,  and  milk  powders,  and  then  a  variety  of  distinct 
industries  based  upon  the  utilization  of  certain  of  the  constituents  of 
the  milk  considered  as  raw  material ;  the  manufacture  of  butter  and 
butter  substitutes,  such  as  oleomargarine;  the  manufacture  of  cheese, 
the  many  varieties  of  which  depend  upon  the  careful  control  of  the 
processes  of  fermentation  and  ripening  of  the  milk  proteids ;  the 
manufacture  of  sugar  of  milk ;  and  the  production  of  solid  casein. 
This  latter  has  become  a  very  imiXDrtant  material  as  the  basis  of  a 
variety  of  glues,  adhesives  and  plastics,  and,  in  this  connection,  en- 
tering into  a  great  many  lines  of  manufacturing  industry  as  a  neces- 
sary ingredient. 

Without  going  into  details,  we  may  say  that  from  the  dairy  in- 
dustries, and  the  original  milk  production,  have  been  built  up  a  num- 
ber of  most  important  and  interesting  chemical  industries. 
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CELLULOSE    INDUSTRIES. 

The  extraction  and  purification  of  cellulose  from  the  naturally 
occurring  raw  materials  underlies  a  number  of  very  important  in- 
dustries. We  note,  first,  the  manufacture  of  what  is  called  wood 
pulp  for  paper  making,  noting  the  distinction  between  mechanical 
pulp  and  chemical  wood  pulp,  under  which  latter  head  are  three 
well-defined  lines  of  treatment,  and  the  production  of  paper-making 
material  therefrom,  namely  the  soda  process,  the  sulphite  process, 
and  the  so-called  sulphate  process. 

Enormous  quantities  of  our  American  trees  and  available  for- 
ests have  been  already  used  in  the  wood  pulp  industry,  and  at  the 
present  time  we  are  largely  dependent  upon  the  importation  of  the 
crude  wood  pulp  from  Canada  for  our  continued  operation  of  paper- 
making.  Still  large  forest  reserves,  however,  are  available  in  Alaska, 
and  will  in  the  near  future  serve  as  the  materials  for  the  wood  pulp 
industry. 

Another  use  of  cellulose  is  the  manufacture  of  artificial  silk,  and 
the  manufacture  of  films.  We  have  here,  again,  several  chemical 
processes  operating  side  by  side  in  furnishing  the  raw  material, 
namely  the  nitro-cellulose  process,  furnishing  a  filament  which,  after 
denitration  is  a  pure  cellulose ;  the  cuprammonium  process  in  which 
a  solution  of  cellulose  (obtained  chiefly  from  cotton  linters)  is  used; 
and  the  viscose  process,  in  which  wood  pulp  may  serve  as  raw  ma- 
terial, and  is  converted  into  a  solution  from  which  filaments  are 
spun,  and  a  so-called  acetate-cellulose  filament  or  film. 

The  artificial  silk  industry  has  developed  with  great  rapidity  in 
recent  years,  and  is  at  present  established  in  a  flourishing  way,  par- 
ticularly with  the  nitro-cellulose  and  the  viscose  methods. 

On  the  other  hand,  the  manufacture  of  films  is  practically  con- 
fined to  the  nitro-cellulose  film,  and  the  acetate-cellulose,  the  latter 
being  non-inflammable. 

The  film  industry  has,  of  course,  developed  with  enormous  rapid- 
ity because  of  the  supplementing  of  the  demand  for  photographic 
films  by  the  demand  for  films  for  motion  picture  uses.  It  is  stated 
that  the  Eastman  Kodak  Company  in  1920  manufactured  fifty  mil- 
lion feet  of  film  per  month,  or  about  one  hundred  and  twenty-five 
thousand  miles  of  film  per  year,  for  motion  picture  purposes. 

In  this  connection,  they  use  nearly  3,000,000  pounds  of  cotton 
per  year,  as  material  for  their  film  manufacture. 
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We  also  have  an  important  chemical  industry  based  uj^on  these 
same  cellulose  derivatives,  namely  the  manufacture  of  cellulose  plas- 
tics, such  as  celluloid  and  similar  materials,  the  chief  basis  so  far 
having  been  nitro-cellulose,  although  cellulose  acetate  is  now  coming 
into  considerable  use  in  the  manufacture  of  plastics  because  of  its 
non-inflammable  quality  as  compared  with  nitro-cellulose. 

Under  the  heading  of  the  cellulose  industries,  we  must  also 
note  the  wood  distillation  industry.  Reference  was  made  to  this 
already  under  the  head  of  naval  stores,  in  speaking  of  pine  oil  and 
pine  tar.  But  the  distillation  of  hard  woods  gives  us  another  line  or 
products  of  the  greatest  chemical  importance,  such  as  methyl  alcohol, 
acetic  acid  and  minor  products,  such  as  acetone.  Of  course,  the 
residue  of  the  wood  distillation  yields  us  fixed  carbon  in  the  form  of 
charcoal.  The  hard  wood  distillation  industry  is  a  very  important 
one  in  the  United  States,  far  exceeding  that  of  any  other  coun- 
try. 

TEXTILE  INDUSTRIES. 

These  are  based  upon  the  utilization  of  both  vegetable  and 
animal  fibres.  The  vegetable  fibres,  such  as  cotton  and  flax  fibres, 
are  practically  composed  of  cellulose,  or,  as  in  the  case  of  hemp, 
jute,  etc.,  cellulose  with  ligno-cellulose  as  an  alteration  product. 
The  animal  fibres,  such  as  wool  and  silk,  on  the  other  hand,  are  of 
more  complex  composition,  and  in  particular  contain  nitrogen,  and, 
in  the  case  of  wool,  also  sulphur. 

These  industries  are  all  developed  in  the  United  States  as  manu- 
facturing industries  very  extensively.  From  the  standpoint  of  raw 
materials,  however,  there  are  differences  to  be  noted.  The  raw  ma- 
terial for  eotton  manufacturing  industry  is  an  American  production 
primarily,  as  the  great  supply  of  the  world's  cotton  industry  is  found 
in  the  United  States. 

The  cultivation  of  cotton  is  not  only  well  established  in  the 
United  States,  but  is  extending  in  many  ways.  It  is  stated,  for  in- 
stance, that  400,000  acres  in  the  Imperial  \'alley  of  California,  and  in 
the  neighboring  State  of  Arizona  have  been  planted  with  long  staple 
cotton,  and  with  very  promising  results. 

The  flax  fibre,  on  the  other  hand,  is  not  primarily  an  American 
product,  although  there  is  a  considerable  American  production.  The 
cultivation  of  the  flax  is  chiefly  for  the  seed,  and  the  fibre  for  textile 
uses  is  largely  of  foreign  importation. 
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The  woolen  industry  has  become  very  firmly  established  in  the 
United  States,  and  utilizes  domestic  supply  of  raw  material  as  well 
as  considerable  imported  material. 

The  silk  manufacturing  industry  is  almost  entirely  dependent 
upon  raw  silk  imported  from  China  and  Japan. 

THE  TANNING  INDUSTRIES. 

The  conversion  of  hides  and  skins  into  leather,  and  the  utiliza- 
tion of  by-products,  as  in  the  glue  manufacture,  have  been  developed 
from  a  purely  empirical  practice  to  a  carefully  conducted  chemical 
manufacturing  industry.  The  very  complex  and  alterable  character 
of  the  hide  material  for  a  long  time  seemed  to  make  the  adoption  of 
exact  chemical  methods  very  difficult,  but  with  the  increasing  knowl- 
edge of  the  part  which  colloids  play  in  these  changes,  more  exact 
chemical  methods  can  be  applied. 

The  manufacture  of  vegetable  tanned  leather,  of  alum  tawed 
and  chrome  tawed  leather,  of  chamois  and  oil  treated  leather,  have 
all  been  developed  in  a  more  exact  chemical  way  year  by  year. 

The  American  leather  industry  has  taken  a  very  prominent  and 
creditable  part  in  this  development.  The  raw  materials  are  only  in 
part  of  domestic  production,  as  the  growth  of  the  industry  has  made 
necessary  the  importation  of  heavy  hides  from  Argentina,  and  goat 
skins  from  India  and  the  East. 

The  vegetable  tanning,  originally  effected  with  ground  bark,  is 
now  in  large  degree  effected  by  the  use  of  hemlock  and  oak  tannin 
extracts  produced  in  both  the  United  States  and  Canada. 

Chrome  tanning,  which  is  peculiarly  an  American  development, 
calls  for  the  use  of  large  quantities  of  bichromates  and  prepared 
basic  chromium  salts,  all  supplied  by  the  American  chemical  trade. 
The  manufacture  of  glue  has  also  been  developed  with  better 
understanding  of  both  the  physical  and  chemical  laws  which  cover 
the  handling  of  colloids  such  as  the  gelatin  extracted  from  the  hide 
material.  Similarly,  the  working  of  bone  gelatin  has  been  developed 
in  a  more  exact  chemical  way. 

COAL  TAR  PRODUCTS  AND  COAL  'lAR  DYES. 

We  have  read  much  in  the  last  few  years  of  the  great  impetus 
given  by  the  war  to  the  production  in  this  country  of  coal  tar 
products,  and  the  founding  upon  them  of  an  American  dye  color  in- 
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dustrv  and  not  only  the  original  sources  of  coal  tar  such  as  the  gas 
work  i>ro(luction  are  availed  of,  but  more  particularly  the  tar  of  the 
by-jiroduct  coke  oven  has  been  produced  in  very  largely  increased 
amount  as  a  result  of  this  impetus. 

Jn  speaking  of  this  industry,  we  distinguish  between  the  im- 
mediate products  of  the  distillation  of  coal  tar  such  as  benzol,  tohujl, 
phenol,  naphthalene,  and  higher  hydrocarbons.  Each  of  these  sub- 
stances just  mentioned  may  be  the  special  material  sought  as  a 
starting  point  of  a  large  chemical  production.  For  instance,  the  war 
made  necessary  the  production  of  enormous  quantities  of  toluene 
for  the  manufacture  of  tri-nitro  toluene  (T.  X.  T.),  one  of  the  most 
important  of  the  high  explosives  for  shells  utilized  in  the  recent 
war.  The  production  of  toluene  had  to  be  stimulated,  but  the 
process  of  manufacturing  it  from  California  petroleum,  which  was 
developed  to  meet  the  emergency,  was  capable  of  furnishing  many 
times  more  than  the  needed  amount. 

The  production  of  phenol  similarly  was  the  starting  point  for 
the  manufacture  of  picric  acid.  Of  course,  in  the  case  of  phenol, 
there  has  been  a  continuously  increasing  demand  because  of  the 
development  of  the  class  of  phenol-formaldehyde  plastics,  such  as 
bakelite,  and  the  material  for  the  manufacture  of  phonograph  rec- 
ords. 

What  are  usually  referred  to  as  intermediates  are  the  sub- 
stances which  are  produced  from  these  raw  materials,  and  then 
serve  as  the  special  starting  points  for  the  manufacture  of  specific 
synthetic  dyes.  It  is  rarely  realized  how  absolutely  dependent  a  suc- 
cessful artificial  dye  color  industry  is  upon  the  use  of  a  large  num- 
ber of  these  intermediates.  This  had  all  been  successfully  developed 
on  the  largest  scale  by  Germany  prior  to  the  war,  and  explains  why 
the  German  coal  tar  dyes  were  used  to  the  exclusion  of  all  other 
in  both  England  and  the  United  States  prior  to  1914. 

At  the  present  time,  some  two  hundred  of  these  indispensable  in- 
termediate compounds  are  manufactured  by  our  largest  American 
dye  color  firms.  From  these  a  development  of  a  true  artificial  dye 
color  industry  has  begun,  and  with  such  success  that  at  the  present 
time  hundreds  of  dyes  of  quality  equal  to  anything  previously  im- 
ported are  now  manufactured  in  this  country,  and  have  already  estab- 
lished themselves  quite  firmly  in  the  requirements  of  the  textile  in- 
dustrv. 
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ISOPROPYL  ALCOHOL. 

By  Dudley  H.  Grant,  Research  Chemist,  and  Carl  O.  Johns, 
Director,  Research  Division,  Development  Department,  Standard  Oil  Co. 

(N.  J.) 

During  the  last  two  years  isopropyl  alcohol  has  become  a  com- 
mercial article  in  the  United  States.  It  is  produced  solely  as  a  by- 
product of  the  petroleum  and  natural  gas  industry,  and  is  made  by 
absorbing  olefine  gases,  containing  propylene,  in  sulphuric  acid  and 
hydrolyzing  the  resulting  alkyl  sulphuric  acids.  The  principal  reac- 
tion may  be  represented  by  the  following  equations : 

CHs— CH=CH2 -^  H2SO4   =  CH3— CHCOSOaH)— CH3 
Propylene  Isopropyl  Sulphuric  Acid 

CH3— CHCOSOsH)— CH3  +  H2O  =   CH3— CH(OH)— CH3  +  H2SO4 
Isopropyl  Sulphuric  Acid  Isopropyl  Alcohol 

The  crude  alcohol  is  separated  by  distillation  and  purified  by 
chemical  treatment  and  rectification. 

Physical  Properties  of  Isopropyl  Alcohol. — The  rectified  alcohol 
is  obtained  in  the  form  of  a  constant-boiling  mixture  containing  91, 
per  cent,  of  alcohol  and  9  per  cent,  of  water,  by  volume.  This  mix- 
ture boils  at  80.4°  C,  and  has  a  specific  gravity  of  0.819  ^^  15.6°  C. 
Thus,  like  ethyl  alcohol,  isopropyl  alcohol  cannot  be  concentrated  be- 
yond a  certain  point  by  simple  distillation.  It  is,  however,  much 
easier  to  dehydrate  than  is  ethyl  alcohol,  a  short  digestion  with  ex- 
cess of  dry  caustic  soda  and  subsequent  distillation  giving  a  prac- 
tically anhydrous  alcohol,  boiling  at  82.4°  C,  with  a  specific  gravity 
of  0.789  at  15.6°  C. 

The  isopropyl  alcohol  now  marketed  is  a  colorless  liquid  having 
a  somewhat  bitter  taste  and  a  characteristic  alcoholic  odor,  different 
from  that  of  ethyl  alcohol,  but  pleasant  and  free  from  the  foreign 
odors  of  the  crude  product.  It  is  miscible  in  all  proportions  with 
water  but  may  l)e  salted  out  l)y  saturating  the  solution  with  sodium 
chloride  or  other  salts  or  with  sodium  hydroxide. 

Pharmacology    of    Isopropyl    Alcohol. — The  pharmacological 

properties  of  this  alcohol  have  been  studied  by  Dr.  David  I.  Macht. 

of  Johns  Hc)i)kins  I'niversity,  and  by  Professor  R.  Pnirton-Opitz  of 
Columbia  University. 
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Dr.  ^lacht  found  '  that,  when  injected  intravenously  into  cats, 
isopropyl  alcohol  is  twice  as  toxic  as  ethyl  alcohol,  four-fifths  as 
toxic  as  normal  propyl  alcohol,  and  one-fourth  as  toxic  as  benzyl 
alcohol.  Comparative  ex[)eriments  on  the  action  of  various  alcohols 
on  the  isolated  hearts  of  frogs,  and  on  isolated  plain  muscle  (pig's 
ureter)  gave  results  indicating  the  same  order  of  toxicity  as  that 
shown  by  intravenous  injection. 

Rats  were  exposed  to  air  saturated  with  the  fumes  of  various 
alcohols.  Methyl  alcohol  killed  them  in  one  or  two  days,  while  ethyl 
and  isopropyl  alcohols,  during  several  days'  exposure,  produced  no 
apparent  injury.  Furthermore,  no  subsequent  blindness  or  defects 
in  vision  resulted  from  the  inhalation  of  isopropyl  alcohol  vapor,  in 
contrast  to  the  well-known  results  of  methyl  alcohol  poisoning. 

Professor  Burton-Opitz  performed  -  a  series  of  varied  experi- 
ments, including  the  following : 

Fifty  cc.  of  isopropyl  alcohol  was  administered  by  mouth  to  a 
dog  weighing  6.5  kilos.  Symptoms  of  serious  muscular  incoordina- 
tion and  some  gastric  disturbance  resulted.  The  dog  could  walk 
normally  the  next  day,  and  recovered  completely  the  third  day.  Simi- 
lar results  followed  the  administration  of  the  alcohol  by  stomach 
tube  in  amounts  of  about  10  cc.  per  kilo  body  weight. 

Isopropyl  alcohol  applied  to  open  wounds  in  concentrations  up 
to  50  per  cent,  allowed  healing  by  what  appeared  to  be  normal  granu- 
lation. Isopropyl  alcohol  possesses  healing  properties  similar  to 
those  of  grain  alcohol,  so  far  as  this  can  be  tested  on  dogs. 

Small  quantities  of  isopropyl  and  ethyl  alcohols,  in  concentra- 
tions varying  from  10  to  100  per  cent.,  w^ere  injected  into  the  jugular 
vein  and  instilled  into  the  conjunctiva,  respectively.  In  both  cases, 
the  effect  of  isopropyl  alcohol  was  approximately  the  same  as  that  of 
ethyl  alcohol. 

The  experience  of  members  of  this  department  ^  over  the  last 
two  years  substantiates,  so  far  as  it  goes,  the  findings  of  the  investi- 
gators just  mentioned.     Isopropyl  alcohol  has  been  employed,  from 


^A  Toxicological  Study  of  Some  Alcohols,  with  Especial  Reference  to 
Isomers.    Jour.  Pharmacol.  '&  Expcrim.  Therapeutics,  XVI,  i  (August,  1920). 

"Unpublished  communication,  abstracted  by  Grant  in  a  paper  on  Isopro- 
pyl Alcohol  and  its  Pliysiological  Properties,  from  the  Perfumer's  Standpoint. 
American  Perfumer.  XVI,  334  (October,  1921). 

^  Grant,  loc.  cit. 
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time  to  time,  in  lotions  for  chapped  hands  or  after  shaving,  in  lini- 
ment, in  liquid  soap  and  in  antiseptic  solutions  for  the  throat.  It  has 
often  been  used  undiluted  to  wash  the  hands,  to  cleanse  small 
wounds,  and  to  dry  and  harden  the  skin  of  the  hands  when  swollen 
by  hot  water  and  alkali.  One  of  the  writers  has  repeatedly  taken 
sponge  baths  from  head  to  foot  in  isopropyl  alcohol  of  about  50 
per  cent,  concentration.  In  no  case  has  any  injurious  effect  been 
noted. 

Large  samples  of  isopropyl  alcohol  have  been  distributed  during 
the  past  year  to  nurses  and  hospitals,  and  used,  under  medical  super- 
vision, for  alcohol  rubs  on  a  number  of  patients.  Xo  untoward 
effects  have  been  reported. 

In  an  intensive  experiment  carried  out  under  the  supervision  of 
Dr.  J.  M.  Sinclair,  of  the  ^^ledical  Department,  Standard  Oil  Com- 
pany (N.  J.),  five  volunteers  wore  bandages  saturated  with  undiluted 
isopropyl  alcohol  covering  an  area  of  about  60  square  inches  on  the 
forearm,  for  from  three  to  seven  hours  daily  for  four  successive 
days,  a  total  of  21  hours  for  each  man.  No  harmful  effects,  either 
local  or  systemic,  were  experienced. 

In  view  of  the  foregoing  observations,  it  may  be  concluded  that 
isopropyl  alcohol  is  sufficiently  non-toxic  to  be  safely  employed  in  ex- 
ternal and  oral  medication,  at  least. 

USES    OF    ISOPROPYL    x\LCOHOL. 

The  general  similarity  of  this  alcohol  to  ethyl  alcohol  suggests  a 
variety  of  uses,  many  of  which  have  not  yet  been  investigated,  owing 
to  the  fact  that  isopropyl  alcohol  has  not  been  made  on  a  sufficiently 
large  scale.  These  applications  may  be  broadly  divided  into  uses  of 
the  alcohol  as  such,  as  a  solvent,  and  as  a  source  of  chemical  deriva- 
tives. 

Uses  of  the  Alcohol  as  Such. — As  a  dehydrating  agent,  isopro- 
pyl alcohol  will  doubtless  be  useful  in  chemical  and  biological  work 
and  in  photography.  It  may  be  used  for  drying  nitrocellulose,  sugars, 
starches,  proteins,  gelatin  and  animal  or  vegetable  tissues,  for  de- 
hydrating histological  specimens,  and  for  cleaning  and  drying  photo- 
graphic prints  and  films.  A  great  advantage  is  the  ease  with  which 
it  may  be  obtained  anhydrous,  in  contrast  to  ethyl  alcohol. 

Isopropyl  alcohol  is  now  used,   in  considerable  quantity,  as  a 
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"key  denaturant"  for  ethyl  alcohol  in  Formulas  39,  39A  and  40  of  the 
United  States  I'.ureau  of  internal  Revenue.  These  are  formulas  for 
specially  denatured  alcohol  used  in  perfumes  and  barbers'  supplies, 
and  contain  certain  solid  substances  in  solution  which  render  them 
impotable.  The  isopropyl  alcohol,  which  boils  at  nearly  the  same 
temperature  as  ethyl  alcohol,  cannot  be  separated  from  it  by  dis- 
tillation, but  will  remain  in  it  if  a  fraudulent  rectification  for  beveraj^e 
use  be  attempted,  and  can  be  detected  by  appropriate  tests. 

As  a  surgical  antiseptic,  isopropyl  alcohol  has  already  proved 
valuable,  as  lias  been  noted  above.  Other  uses  of  medical  interest 
are  those  as  an  antidote  for  phenol  burns,  as  a  sterilizing  medium  for 
ligatures  and  instruments,  and  as  a  preservative  for  anatomical  and 
pathological  specimens. 

Uses  for  which  isopropyl  alcohol  is  adaptable  are  as  a  liller  for 
thermometers,  thermostats  and  compasses,  and  as  an  "anti-freeze"  in 
automobile  radiators. 

Isopropyl  Alcohol  as  a  Solvent.— In  some  cases,  fsopropyl 
alcohol  has  proved  to  be  a  superior  solvent  to  ethyl  alcohol.  There  is 
sometimes  a  striking  difference  in  the  solvent  properties,  for  a  given 
substance,  of  the  common  91  per  cent,  and  the  anhydrous  isopropyl 
alcohol.  Perhaps  the  most  striking  difference  between  ethyl  and 
isopropyl  alcohols  is  in  the  relative  ease  with  which  isopropyl  alcohol 
can  be  "salted  out''  from  an  aqueous  solution. 

Applications  of  this  alcohol  as  a  solvent  include  the  following: 

In  the  manufacture  of  fine  organic  chemicals  and  synthetics,  for 
extracting  pure  substances  from  mixtures,  especially  from  alkali 
fusions,  or  for  dissolving  out  impurities  from  insoluble  substances. 
Also  as  a  recrystallizing  solvent.  Examples :  Benzoic  acid,  salicylic 
acid,  sodium  benzoate.  beta-naphthol.  saccharine,  acetanilid  and  other 
antipyretics,  benzaklehyde,  salol,  benzidine,  creosote  carbonate,  ve- 
ronal, benzonaphthol,  dyes,  heliotropin.  alkaloids,  santonin,  alom, 
tannin,  coumarin.  saponins,  hydroquinone,  and  numberless  others. 

In  the  preparation  of  solid  medicinal  extracts,  plant  principles, 
oleoresins,  etc. — The  ofificial  preparations  must,  of  course,  be  ex- 
tracted by  ethyl  alcohol,  ether  or  acetone,  as  the  case  may  he.  There 
is  a  large  field,  however,  for  non-olftcial  products  of  this  na- 
ture,   for   use   in   proprietary    remedies,   flavoring   compounds,    etc. 
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For  the  manufacture  of  such  products,  isopropyl  alcohol  has 
the  advantage  over  denatured  grain  alcohol  of  containing  no  poison- 
ous or  offensive  ingredient  necessitating  scrupulous  elimination  of 
the  alcohol  from  the  product  before  use.  In  cases  where  its  solvent 
power  is  comparable,  it  may  replace  ether  and  acetone,  thus  reducing 
the  fire  hazard,  as  well  as  the  loss  by  evaporation.  Examples  are: 
Oleoresins  of  capsicum,  cantharides,  ginger,  cubeb,  aspidium,  vanilla, 
orris,  lalxlanum,  opoponax,  oak  moss,  pepper,  lupulin,  etc. ;  agaricin, 
podophyllin;  resin  of  scammony,  extracts  of  jalap,  cannabis  indica, 
gelsemium,  hydrastis,  nutgalls,  cola  nuts,  etc. 

As  a  solvent  for  medicinal  substances  for  external  medication, 
isopropyl  alcohol  should  be  extremely  useful,  obviating  the  use  of 
poisonous  or  offensive  denatured  alcohol,  of  expensive  medicated 
alcohol  and  of  pure  ethyl  alcohol  which  is  costly  and  always  liable 
to  be  diverted  for  illicit  use.  Non-offfcial  tinctures  or  spirits  of  the 
following  drugs  may  be  made  by  its  use:  Benzoin,  tolu, 
arnica,  cantharides,  capsicum,  pyrethrum,  camphor,  myrrh,  lark- 
spur, mustard,  cocculus  indicus,  rosemary,  witch  hazel,  etc.  It 
should  also  be  useful  in  the  compounding  of  liniments,  collodions, 
alcoholic  lotions  and  antiseptic  varnishes  for  burns  and  in  the  puri- 
fication of  oxgall  and  the  extraction  of  lecithin,  prolamines,  gaduol, 
etc.  An  addition  of  12  per  cent  of  isopropyl  alcohol  to  crystallized 
phenol  causes  liquefaction,  and  the  resulting  liquefied  phenol  will  mix 
easily  with  both  oily  and  aqueous  liquids.  Notwithstanding  its 
slightly  unpleasant  taste,  isopropyl  alcohol  is  applicable  to  certain 
types  of  antiseptic  solutions  for  oral  and  nasal  use.  Solutions  made 
with  it  can  also  be  used  for  medicating  surgical  dressings. 

In  cosmetics,  the  possibilities  of  isopropyl  alcohol  are  consid- 
erable. As  a  solvent  medium,  it  may  be  used  in  perfumes,  toilet 
waters,  bay  rum,  hair  tonics,  dandruff  cures,  bandolines  and  brillian- 
tines,  shampoo  liquid  or  jelly,  liquid  rouge,  and  all  kinds  of  cosmetic 
lotions,  as  well  as  in  "theatre  sprays." 

In  chemical,  biological  and  medical  laboratories,  isopropyl  alco- 
hol is  also  a  useful  solvent.  It  can  be  used  for  immiscible  solvent 
extraction  from  aqueous  solutions  or  from  petroleum  ether  solutions, 
being  thrown  out  from  the  former  by  salts  or  alkalies  and  from  the 
latter  by  water.  It  can  be  used  for  reagent  solutions  such  as  phe- 
nolphthalein,  methyl  orange,  guaiac,  phloroglucin,  dimethyl  glyoxime, 
picric  acid,  etc.,  etc.,  as  well  as  for  standard  soap  solution  for  water 
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testing  and,  with  an  addition  of  20  per  cent,  of  pure  methyl  alcohol, 
for  standard  alcoholic  alkali.  It  may  he  used  in  staining  solutions 
for  bacteriological  and  pathological  work.  Its  use  in  preserving  bio- 
logical si)€cimens  and  in  dehydrating  tissues  and  drying  precipitates 
has  already  been  established. 

In  the  nitrocellulose  and  cellulose  acetate  industry,  isopropyl 
alcohol  may  serve  to  some  extent  as  a  "latent"  solvent,  or  as  a  solvent 
for  camphor  or  camphor  substitutes,  in  the  preparation  of  plastics, 
''dopes''  and  lacquers,  films  and  collodion. 

As  a  resin  sohenf,  isopropyl  alcohol  will  undouljtedly  be  use- 
ful. It  is  a  good  solvent  for  shellac,  distinguished  by  the  fact  that  it 
dissolves  shellac  w^ax  as  well  as  resin,  giving  a  more  viscous  varnish 
than  ethyl  alcohol.  It  is  also  a  good  solvent  for  sandarac  and  mastic 
resins,  for  common  rosin  and  for  "bush  kauri,"  and  a  useful  par- 
tial solvent  for  elemi,  copal  and  dammar.  Its  non-poisonous  charac- 
ter gives  it  a  great  advantage  over  denatured  ethyl  alcohol  in  spirit 
varnishes  which  are  used  for  food  containers  or  which  are  allowed 
to  evaporate  in  closed  rooms  where  the  occupants  must  breathe  the 
vapors.  Sanitary  can  lacquers,  brewers'  vat  varnish  and  artists' 
crayon  fixatif  may  be  mentioned  in  this  connection.  Isopropyl  alcohol 
resin  solutions  may  eventually  find  use  in  the  manufacture  of  trans- 
parent paper,  '"window"  envelopes,  tracing  paper,  stencil  papers, 
plastic  molded  insulation,  soldering  fluxes  and  sealing  wax.  fire- 
works and  matches  and  wood  filler. 

Other  applications  of  isopropyl  alcohol  as  a  solvent  may  be 
briefly  enumerated :  In  wood  stains  and  other  special  dveing ;  iii 
flavoring  extracts,  including  tobacco  flavors;  in  the  extraction  of 
glycerine  from  distillery  residues;  in  varnish  and  paint  removers;  in 
liquid  soap;  in  disinfectant  and  deodorant  solutions  and  insecticides; 
and  in  "dry  cleaning." 

Isopropyl  Alcohol  as  a  Precipitant. — An  important  use  for  iso- 
propyl alcohol  will  probably  be  that  of  a  precijiitant  for  proteins 
and  peptones,  for  pepsin,  trypsin,  pancreatin,  rennin,  papain  and 
other  enzymic  ferments,  sugars,  dextrins,  gums  and  mucilages,  soluble 
starch,  silver  protein  compounds,  glycerophosphates,  etc. 

Derivatives,  of  Isopropyl  Alcohol. — The  availability  of  iso- 
propyl alcohol  in  sufficient  quantity  has  made  possible  the  preparation 
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and  study  of  a  large  number  of  derivative  compounds  hitherto  un- 
known or  existing  only  as  laboratory  specimens. 

Isopropyl  Acetate  is  a  fragrant  liquid,  boiling  at  88.5-89°  C. 
(even  with  very  carefully  purified  material  the  boiling  point  of  93° 
given  in  the  literature  could  not  be  confirmed).  It  has  a  specific 
gravity  of  0.877  ^^  i5-6°  C.  This  ester  is,  as  might  be  expected,  an 
excellent  nitrocellulose  solvent,  evaporating  quickly,  but  not  so 
quickly,  it  seems,  as  to  cause  the  condensation  of  water  from  a  moist 
atmosphere.     It  is  accordingly,  useful  in  pyroxylin  lacquers. 

Isopropyl  Chloride  is  a  pleasant-smelling,  non-corrosive  liquid 
with  a  boiling  point  of  36.5°  C.  and  a  specific  gravity  of  0.866  at 
15.6°  C.  It  is  an  excellent  solvent  of  fats,  and,  while  it  can  take 
fire,  is  extinguished  with  great  ease.  It  can  replace  carbon 
disulphide  and  petroleum  ether  to  some  extent  in  the  fat  extrac- 
tion industry,  besides  serving  as  an  intermediate  product  for  many 
synthetic  compounds.  It  may  also  be  used  as  a  refrigerant  in  cer- 
tain types  of  machines. 

Di-lsopropyl  Ether  is  a  liquid  with  a  sweetish  and  somewhat 
camphoraceous  odor,  boiling  at  68.2-68.7°  C.  and  having  a  specific 
gravity  of  0.732  at  i5.6°C.  Its  properties  have  been,  as  yet,  very 
little  investigated. 

Chlorination  Products  of  Isopropyl  Alcohol.  The  chlorination 
of  isopropyl  alcohol  gives  rise  to  a  series  of  chlorpropanes  and  chlor- 
■acetones,  as  well  as  traces  of  other  compounds.  The  former,  mainly 
I,  2  and  2,  2  dichlorpropanes,  are  of  value  as  non-inflammable 
solvents,  boiling  at  97-98°  C.  and  69.7°  C.  respectively.  Protracted 
chlorination  of  the  chloracetones  gives  mainly  pentachloracetone,  a 
substance  capable  of  yielding  a  number  of  interesting  and  valuable 
products  by  various  synthetic  reactions. 

Acetone  is  obtained  by  the  catalytic  oxidation  of  isopropyl 
alcohol,  in  good  yield.  In  times  of  acetone  shortage,  this  method  will 
supplement  the  existing  ones  to  good  advantage. 

Isopropyl  Esters  of  formic,  butyric,  valeric,  benzoic  and  sali- 
cylic acids  have  been  made  and  may  find  application  in  the  perfume 
and  essence  industry. 

Isopropyl  Aniline  and  the  Isopropyl  Toluidines  have  been  pre- 
pared and  undoubtedly  will  be  useful  as  dye  intermediates. 
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There  are,  of  course,  scores  of  other  derivatives  of  isopropyl 
alcohol  which  may,  in  one  way  or  another,  prove  valuable. 

It  is  not  often  that  one  is  able  to  record  the  entrance  into  the 
chemical  industries  of  a  basic  substance  having  such  wide  pos- 
sibilities as  has  isopropyl  alcohol. 


THE  EFFECT  OF  HEATING  COCCULUS  INDICUS  IX  RE- 
LATION TO  CHEMICAL  IDENTIFICATION  OF  PICRO- 
TOXIN.* 

By  D.  S.  Kabayao. 

Being  familiar  with  the  practice  of  fish  poisoning  in  the  Philip- 
pines, by  means  of  the  roasted  berries  of  "Lagtang"  ( Cocculus  In- 
dicus;  Anamirta  Cocculus)  the  active  principle  of  which  is  picro- 
toxin,  I  undertook  to  perform  a  series  of  experiments  on  the  process 
of  extraction  and  various  means  of  manipulation,  to  find  whether 
or  not  the  chemical  tests  for  the  detection  of  picrotoxin  would  hold 
good  under  diflferent  tests  from  the  medico-legal  standpoint,  as  well 
as  the  significance  of  the  practice  of  preparation  of  the  fish  poison 
and  its  bearing  on  chemical  and  poisonous  properties. 

It  may  be  of  interest  to  have  stated  here  the  process  formerly  in 
common  but  illegal  use  in  procuring  fish  by  "Lagtang"  poisoning. 
The  berries  (kernels)  are  roasted  in  some  suitable  container  over  a 
fire,  the  object  of  which  is  apparently  to  facilitate  pulverization.  The 
roasting  results  in  browning  of  the  kernels  similar  to  roasted  coffee. 
The  roasted  and  finely  ground  "Lagtang"  is  mixed  with  meat  or 
other  material  also  finely  ground  and  the  mixture  thrown  into 
streams  or  into  sea  water.  The  fish,  poisoned  by  eating  this  ma- 
terial, are  gathered  and  used  for  food.  It  is  interesting  to  note  that 
people  eating  such  fish  are  rarely  poisoned,  at  any  rate  such  pos- 
sibilities have  not  deterred  the  continuation  of  such  a  practice. 

The  extraction  of  the  berries  for  this  study  was  made  by  a 
modified  Stass-Otto  method  as  follows: 

I.  Preparation  of  the  Material. — A  handful  of  the  kernels 
placed  in  a  nickel  crucible  was  roasted  over  a  free  flame.  The 
roasted  berries  were  then  ground  in  much  the  same  way  as  is  coffee. 

*From  the  Laboratory  of   Pharmacology  of  the  University  of  Chicago, 
Chicago. 
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2.  Extraction. — To  this  crude  material  was  added  acidified 
water  (tartaric  acid  being  used)  and  then  the  mixture  was  boiled 
tov  ten  to  fifteen  minutes;  it  was  then  filtered  and  the  filtrate  evap- 
orated to  a  paste.  .  -  ,,,,.. 

3.  Removal  of  Salts,  Proteins,  Fats. — To  the  evaporated  solu- 
tion, alcohol  ( 95  per  cent. )  was  added  to  extract  the  toxic  portion. 
Filtered. 

4.  Removal  of  Resins,  Fats,  Etc.— The  alcoholic  solution  was 
diluted  wath  an  equal  volume  of  water.  This  precipitated  resins  and 
fats.  The  filtrate  was  evaporated  to  near  dryness  to  remove  the 
alcohol.  The  filtrate  was  allowed  to  evaporate  to  about  two-thirds 
of  the  original  volume  and  cooled.  On  cooling,  white,  prismatic,  nee- 
dle-shaped crystals  were  formed.  Two  cubic  centimeters  of  the 
aqueous  solution  were  injected  into  the  dorsal  lymph  sac  of  a  frog 
and  the  typical  picture  of  picrotoxin  convulsions  was  obtained. 

Using  commercial  picrotoxin  as  a  control,  the  Langley  brick-red 
color  reaction  test  ^  for  the  detection  of  picrotoxin  was  performed. 
About  I  mg.  of  both  picrotoxin  and  the  extracted  substance  were 
separately  tested  for  the  Langley  reaction.  The  poison  extracted  from 
the  roasted  berries  gave  a  negative  reaction.  Picrotoxin  -  reduced 
Fehling  solution  while  the  extracted  berry  poison  did  not. 

Another  experiment  was  conducted  using  the  drying  oven  (104° 
C.)  for  drying  the  berries.  The  method  outlined  above  was  used 
for  extraction.  After  having  secured  the  extracted  crystals,  Lang- 
ley's  reaction  test  was  performed  using  picrotoxin  as  control.  Each 
gave  a  positive  reaction.  P>oth  the  aqueous  solution  of  the  extracted 
poison  and  commercial  picrotoxin  gave  similar  physiologic  reactions 
in  the  frog.  Fehling's  reduction  test  was  positive  in  both  commer- 
cial picrotoxin  and  the  substance  extracted  from  the  cocculus.  Sus- 
pecting the  changes  above  described  to  be  due  to  the  heating  of  the 
berries,  similar  experiments  were  performed  on  commercial  picro- 
toxin using  the  paraffin  bath  for  regulating  the  temperature.  The 
melting  ])oint "  of  picrotoxin  is  given  as  203°  C.  It  was  heated  above 
its  melting  point  but  not  enough  to  char  the  substance.  It  became  deep 

^  Am:  Jour.  Med.  Sciences  and  Arts,  1862,  xxxiv  (Series  II),  109. 
'Am.  Jour.  Med.  Sciences  and  Arts,  1862,  xxxiv  (Series  II),  109. 
'V.  S.  Dispensatory,  i8th  Ed.   1899,   1031. 
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red  in  color  and  was  of  resinous  consistency  on  cooling,  l^xtraction 
was  made,  using  acohol  as  the  solvent;  then  the  solution  was  de- 
colorized with  animal  charcoal  and  set  aside  till  crystals  formed. 
Injection  of  an  aqueous  solution  of  these  crystals  into  the  frog  i)ro- 
duced  typical  picrotoxin  convulsions.  Langley's  test  reaction  was 
negative  as  was  also  the  Fehling's  reduction  test. 

Something  must  he  responsible  for  this  change  in  the  chemical 
reactivity  of  picrotoxin  as  indicated  by  the  negative  Langley  reac- 
tion and  a  negative  Fehling  reduction  test  when  heated  to  about  300"^ 
C.  Picrotoxin  dissolved  in  20  per  cent,  sodium  hydrate  and  pre- 
cipitated by  concentrated  hydrochloric  acid,  does  not  answer  the 
Langley  tests,  but  still  retains  its  toxic  principle.*  It  is  possible  that 
the  action  of  heat  is  similar  in  chemical  changes  produced.  To  de- 
termine whether  or  not  oxidation  was  the  factor  causing  changes  in 
chemical  properties  subsequent  to  heat  or  action  of  chemical  agents, 
heating  was  done  in  an  atmosphere  of  hydrogen.  The  results  were 
the  same,  indicating  an  intramolecular  rearrangement  due  to  heating 
at  a  high  temperature  and  not  likely  due  to  oxygen  of  the  air  causin:,' 
oxidative  changes. 

The  significance  of  this  method  of  preparation  of  the  fish 
poison  and  its  bearing  on  chemical  and  poisonous  properties  is  evi- 
dent, for  as  practiced  in  the  Philippines,  picrotoxin  poisoning  may 
occur  by  eating  the  fish  poisoned  with  the  drug,  which  having  been 
heated  fails  to  give  positive  reactions  to  the  chemical  tests. 

Owing  to  great  uncertainty  as  to  the  chemical  structure  of 
picrotoxin,^  the  type  of  action  produced  by  heat  or  chemical  agencies 
in  changing  the  chemical  characteristics  cannot  be  more  than  hypo- 
thetically  stated. 

CONCLUSION'. 

In  view  of  the  experiments  above  described  the  commonly  rec- 
ognized chemical  tests  for  the  identification  of  picrotoxin  (of  ana- 
mirta  cocculus)  cannot  be  depended  upon  when,  as  is  the  custom, 
the  berries  have  been  roasted  over  a  free  flame.  Such  a  preparatory 
roasting  of  the  substance  in  some  way  changes  the  chemical  charac- 


*.•/»/.  Jour.  Med.  Scioiccs  and  Arts.  1862,  x.xxiv  (Series  II),  109. 
^  Arch.   exp.   Path.    u.    Pharmak.,   1911,    Ixiv,    407;  Zcnt,    Block.    Bioph., 
1912,    xiv,    827;    Abderhalden,    Biochcmisches    Handlc.rikon,    Band    vii,    254. 
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teristics  without  any  certain  diminution  or  alteration  of   its  toxic 
properties. 

In  closing  I  wish  to  express  my  gratefulness  to  Dr.  A.  L. 
Tatum,  of  this  department,  under  whose  direction  this  work  was 
performed. 


BOTANICAL  SOURCE  OF  THE  COLA  NUT  OF 
COMMERCE. 

By  O.  A.  Farwell. 

I.  H.  Burkill,  in  "Notes  on  Cola  Trees  in  the  Economic  Gar- 
den, Singapore,"  in  The  Gardens'  Bulletin  II,  74-86,  Fig.  i,  1918, 
gives  a  history  of  the  Cola  trees  in  the  garden,  where  they  were  in- 
troduced in  1879,  their  growth  and  production.  He  adopts  the 
nomenclature  of  Chevalier  and  Perrot  as  expounded  by  them  in 
"Vegetaux  utiles  de  I'Afrique  tropicale  francaise,"  VI,  191 1.  They 
claim  that  the  Sterculia  acuminata  Beauv.  of  Benin  is  a  small  bushy 
tree  seven  or  eight  feet  in  height  and  does  not  produce  the  Kola  Nut 
of  Sierre  Leone,  which  is  the  Kola  of  commerce,  or  but  a  very 
small  part  of  it;  that  the  tree  that  produces  the  larger  part  of  the 
Kola  Nut  of  Sierre  Leone  is  forty  feet  in  height  and  is  the  Sterculia 
nitida  Vent.  The  former  produces  Kola  Nuts  with  three  or  more 
cotyledons  and  the  latter  those  with  only  two  cotyledons.  Under  the 
genus  Cola  these  species  are  known  respectively  as  Cola  acuminata 
(Beauv.)  Schott  and  Endl.  and  Cola  nitida  (Vent.")  Schott  and  Endl. 
Three  varieties  of  the  latter  are  given:  var.  alba,  var.  rubra  and 
var.  mixta.  The  fruit  and  seeds  are  illustrated  and  fully  described. 
The  active  principles  and  chemical  composition  are  given  and  elab- 
orate notes  on  the  trade,  cost  of  drugs  and  chemicals  during  the 
war,  cultivation  and  yields  and  properties. 

Bichea  Stokes  Bot.  Mat.  Med.  2:  564,  1812,  is  the  oldest  generic 
name  for  these  species  and  therefore  Sterculia  nitida  \'ent.  Jard. 
Malm.  sub.  t.  91,  1804,  should  be  Bichea  nitida  (Vent.),  Farwel,  n. 
comb. 

Department  of  Botany, 
Parke,  Davis  &  Co, 
Detroit,  Mich. 
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OSYRIS  ALBA  SUBSTITUTE  FOR  SCOPARIUS,  N.  F. 
By  Oliver  Atkins  Farwell.* 

Son^  eight  or  nine  years  ago  this  European  memher  of  the 
Sandalwood  family  made  its  ajipearance  on  the  American  dnig 
market  under  the  name  of  Broom  Tops.  It  is  again  cropping  up. 
It  bears  a  strong  general  resembance  to  the  official  drug  and  will 
easily  pass  muster  for  it  either  as  a  substitute  or  as  an  adulterant. 
I'oth  are  of  about  the  same  shade  of  green  when  fresh,  but  Scopa- 
rius  fades  dark  brownish  green,  while  Osyris  is  usually  of  a  pale 
brownish  or  yellowish  green.  The  branches  are  leafless  and  flower- 
less,  but  occasionally  have  a  few  berries.  The  larger  branches  or 
stems  are  evenly  many  striate  instead  of  five-winged  and  the  small 
branchlets  about  nine-angled,  but  none  of  the  angles  sufficiently 
prominent  to  be  called  winged.  In  Scoparius  the  buds  are  placed 
in  the  channels  between  the  wings  while  in  Osyris  the  angle  begins 
at  the  middle  of  the  bud.  forming  a  keel  on  its  dorsal  side  and  runs 
down  the  stem ;  the  bud  thus  appears  to  be  on  the  angles  instead  of 
in  the  channels  as  in  Scoparius.  The  larger  branches  and  likewise 
the  smaller  are  about  of  the  same  thickness  and  length  as  the  cor- 
responding ones  of  Broom  Tops.  The  wood  and  the  ground  drug 
are  white  and  the  latter  is  very  readily  distinguishable  bv  color 
from  ground  Broom  Tops,  which  is  of  a  yellowish  color.  A  care- 
ful inspection  of  the  crude  drug,  however,  should  at  once  detect 
this  adulterant  or  substitute  by  the  following  characters:  (j)  the 
stems  are  many  striate  instead  of  five-angled  or  winged;  (2)  the 
buds  are  at  the  apex  of  an  angle,  which  forms  a  keel  on  the  dorsal 
side  of  the  bud,  instead  of  in  the  channels  between  the  angles;  (3) 
the  wood  is  white  instead  of  yellowish. 


FOOD  FRCm  THE  AIR.f 
By  Hexrv  Lkffmaxx,  A.  M.,  :\I.  D.i 

It  is  a  primary  principle  of  biology  that  plants  are  intermediate 
between  animals  and  the  earth.     It  is  the  plant  that  works  up  the 

♦Department  of  Botany.  Parke,  Davis  &  Co.,  Detroit,  Mich. 
t.-\bstract  of  a  lecture  delivered  as  one  of  a  series  of  popular  lectures  at 
the  Philadelphia  College  of  Pharmacy  and  Science. 

ILecturer   on    Research,    Philadelphia  College  of  Pharmacy  and  Science 
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inorganic  materials,  carbon  dioxide,  water,  phosphates  and  nitrates, 
into  new  forms,  principally  proteins  and  carbohydrates  upon  which 
herbivorous  animals  feed,  convert  into  other  substances,  and  become 
in  turn,  the  food  of  carnivorous  animals.  After  death,  all  organisms 
are  converted  into  inorganic  materials  and  the  cycle  of  rebuilding  is 
resumed.  - 

It  is  obvious,  therefore,  that  the  maintaining  of  h.uman  life  is 
absolutely  dependent  on  th€  maintaining  of  vegetable  life,  .so  that 
in  the  last  analysis,  the  land  is  the  only  source  of  wealth.  The  last 
hundred  years  have  witnessed  an  enormous  growth  of  population. 


Arc  of  the  Birkeland-Eyde  Furnace.     From  Trans.  Farad. 

Soc,  igo6,  2,  98.     Courtesy  of  the  Wagner  Free 

Institute  of  Science. 


and  its  concentration  in  cities  at  an  increasing  ratio.  The  area  of 
land  under  cultivation  has  not  increased  in  the  ratio  of  the  increase 
of  those  dependent  on  it,  who  are  so  placed  that  they  cannot  increase 
food  production.  Although  some  of  the  advance  in  the  cost  of  meat 
and  dairy  products  is  due  to  trust-control,  aided  by  methods  of  cold 
storage,  both  for  withholding  perishable  articles  and  facilitating 
transportation  to  other  countries,  these  conditions  are  not  alone  to 
blame.     There  is  a  real  relative  scarcity. 

High  fertility  of  land  depends  on  the  presence  of  certain  classes 
of  inorganic  substances  and  on  certain  types  of  living  organisms. 
While  much  remains  to  be  determined  as  to  the  best  conditions  of 
l)lant  growth,  it  is  now  pretty  well  established  that  the  plants  which 
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fonit the  food  of  man  and  of  the  herbivorous  animals  eaten  by  him. 
Te(|uire  compounds  of  phosphorus,  potassium  and  nitfoj^en.  A  few 
of  the  comi)ounds  of  these  elements -are^especially  adapted  for  plant 
growth,  and  it  is  the  endeavor  of  the  agriculturist  fo  obtain  soils 
containing  these  substances,  or  to  add  them  if  lacking.  Phosphates 
and  potassium  compounds  are  found  in  many  parts  of  the  world, 
.=but  the  supply  of  nitrogen  compounds  is  not  so  widely  distributed, 
and  so  far  as  nitrates  are  concerned,  which  are  the  best  forms  for 
plant  nourishment,  the  world  has  been  for  some  time  relying  on  de- 
])osits  on  the  west  coast  of  South  America,  comnionlv  known  as  the 


Diagram    of    Birkeland-Eyde    Furnace.      Trans. 

Farad.  Soc,  1906,  2,  98.     Courtesy  of  the 

Wagner  Free  Institute  of  Science. 

"Chili  nitrates."  These  deposits  are  extensive,  but  not  inexhaustible, 
and  experts  have  been  active  of  late  to  secure  a  source  of  nitrogen 
in  form  fit  for  plant  life  that  may  render  the  world  independent  of 
local  deposits.  Not  only  is  this  question  related  to  plant  life,  but 
many  important  products  of  modern  industr\-  depend  on  nitric  acid 
and  ammonia,  and  it  is  desirable  to  safeguard  these  industries  against 
a  lack  of  raw  material.  Dye-stufFs.  many  medicinal  substances  and 
most  high  explosives  require  for  their  production  nitric  acid. 

The  great  and  practically  inexhaustible  supply  of  nitrogen  is  the 
atmosphere,  which  contains  about  four-fifths  its  volume  of  the  ele- 
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ment,  but  it  is  in  the  free  state,  and,  under  ordinary  conditions,  free 
nitrogen  is  very  difficult  to  bring  into  combination.  Under  some 
natural  conditions,  a  utilization  of  nitrogen  occurs  that  has  much 
value  in  farming,  but  no  application  to  the  industrial  question.  Many 
plants  of  the  bean  family, — clover,  for  instance, — develop  upon  their 
roots  minute  tubercles,  which  are  found  to  be  accumulations  of  bac- 
teria, that  convert  nitrogen  into  compounds  that  the  plant  can  take 
up.  Thus,  a  mutual  relation  is  established,  termed  ''symbiosis," 
which  has  been  practically  applied  to  increasing  the  fertility  of 
soils.  It  has  long  been  known  that  clover  plowed  in  increases  the 
productive  power  of  a  soil.  The  reason  is  known,  and  benefit  re- 
sults from  inoculating  certain  seeds  with  cultures  of  these  bacilli  be- 
fore planting. 


-I- 
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Diagram  of  Arc  of  Birkeland-Eyde  P'urnace.     Trans. 

Farad.  Soc,  1906,  2,  98.    Courtesy  of  the  IVagner 

Free  Institute  of  Science. 

For  the  industrial  conversion  of  the  free  nitrogen  of  the  air 
into  compounds,  several  methods  have  been  devised.  The  procedure 
is  called  "fixation." 


Fixation  of  Nitrogen  by  Oxidation. — The  simplest  method  m 
I)rinciple  for  converting  nitrogen  into  useful  compounds  is  direct 
union  with  the  oxygen  in  mixture  with  it  in  the  air,  but  this  is  im- 
possible as  far  as  known  under  ordinary  conditions.  The  affinities 
of  both  elements  are  too  low.  Under  the  influence  of  high  tension 
electric  discharges  oxygen  acquires  a  much  higher  affinity,  though 
only  a  very  small  percentage  of  the  total  volume  is  aflPected.    These 
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effects  were  noted  in  the  eighteenth  century  by  Cavendish  and 
Priestley.  Metliods  of  producing  electricity  were  long  imperfect  and 
expensive,  but  the  modern  methods  are  capable  of  application  on  a 
commercial  scale  and  installations  for  the  production  of  nitrogen 
oxides,  especially  nitric  acid,  have  been  made  in  several  places.  The  in- 
stallation is  essentially  that  of  an  arc  lamp  with  the  carbons  so  ar- 
ranged that  a  flaming  discharge  is  produced.  One  of  the  successful 
forms  is  the  P>irkeland-Eyde  furnace,  which  uses  an  alternating  cur- 
rent of  high  voltage  surrounded  by  a  constant  magnetic  field.  This 
magnetic  influence  spreads  out  the  arc  in  a  fan-shape  so  that  it  may 
be  six  feet  in  diameter.  A  plant  of  this  type  was  operated  about 
twenty  years  ago  at  Niagara  Falls.  Under  ordinary  commercial 
conditions  the  cost  of  sodium  nitrate  from  Chili  is  such  as  make 
it  not  profitable  in  this  country  to  use  such  a  process.  Other  forms 
involving  the  same  general  principles  have  been  invented  and  op- 
erated. Notwithstanding  the  simplicity  of  the  principles  on  which 
the  electric  current  acts,  the  practical  operation  involves  difficulties. 
The  temperature  must  be  carefully  regulated,  as  the  reaction  is  of  the 
class  called  "reversible,"  that  is,  under  certain  conditions  the  com- 
pounds will  be  decomposed  as  fast  as  formed.  Where  water-power 
is  available,  the  process  can  be  worked  with  success.  The  action 
of  the  arc,  however,  is  not  entirely  due  to  its  heat. 

Fixation  of  Nitrogen  by  Absorptiort. — Calcium  carbide  produced 
by  the  action  of  finely  divided  carbon  upon  lime,  under  the  influence 
of  the  electric  arc,  has  been  a  commercial  product  for  many  years  for 
the  manufacture  of  acetylene.  When  it  is  heated  strongly  in  a 
current  of  nitrogen,  direct  combination  takes  place,  with  the  forma- 
tion of  calcium  cyanamide  and  some  free  carbon.  Calcium  cyana- 
mide  can  be  used  directly  as  a  fertilizer,  and  as  it  contains  slightly 
more  nitrogen  in  proportion  to  weight  than  sodium  nitrate,  it  has 
been  much  used.  In  the  manufacture  of  calcium  cyanamide  pre- 
cautions must  be  observed  to  avoid  dangerous  explosions,  but  these 
need  not  be  detailed  here. 

In  the  case  of  the  union  of  nitrogen  and  oxygen  under  the  in- 
fluence of  the  arc,  the  action  is  what  is  called  "endothermic,''  which 
means  that  it  is  attended  by  the  absorption  of  heat,  but  the  formation 
of  cyanamide  is  an  "exothermic''  reaction,  i.  c,  attended  by  the 
giving  out  of  heat,  and  care  must  be  taken  that  the  mass  does  not 
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become  too  hot  or  the  nitrogen  will  be  driven-  out.  Calcium  cyana- 
mide  has  been  marketed  under  the  trade  name  "nitrolin."'  The  cyana- 
mide  process  requires  nitrogen  in  a  fairly  pure  state,  but  in  the  direct- 
arc  process  the  raw  material  is  air,  which  is  in  unlimited  supply. 
The  fertilizing  properties  of  the  cyanamide  are  due  largely  to  it.-, 
ready  conversion  into  ammonia  under  the  influence  of  moisture  and 
the  bacteria  of  the  soil.  A  large  plant  for  the  production  of  this 
substance  was  erected  by  the  United  States  Government  at  Muscle 
Shoals,  Alabama,  during  the  late  war. 


^     Pump  for  circulating  gas 
I  I  /    at  200  atmospheres 


Liquid 

NH, 


Ammonia  outlet 


Diagram  of  Haber-Le  Rossignol  Installation.     Martin  and  Barbour, 

Industrial  Nitrogen  Compounds.  54.     Courtesy  of  the 

IVagner  Free  Institute  of  Science. 


Fixation  of  Nitrogen  as  Ammonia. — Many  sources  of  am- 
monium compounds  exist.  They  are  produced  in  the  putrefaction 
and  destructive  distillation  of  organic  materials.  As  these  cases  do 
not  come  within  the  scope  of  fixation  of  atmospheric  nitrogen  they 
will  not  be  further  considered,  x^mnionium  compounds  can  be  trans- 
formed into  many  other  nitrogen  compounds  including  nitric  acid, 
hence  their  production  is  desirable,  and  a  great  deal  of  attention  has 
been  given  to  the  utilization  of  the  immense  stores  of  nitrogen  in  the 
atmosphere.    The  process  that  has  been  most  extensively  applied  is 
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that  in  which  hydrogen  and  nitrogen  are  comi)ressed  at  high  tem- 
peratures  in   strong  cyhnders.      It  is   generally   called   the   "llaber 
process."  from  the  name  of  the  principal  inventor  who  lately  re- 
ceived the  Xobel  prize  for  his  work  in  this  line.     The  name  of  Le 
Rossignol  is  also  associated  with  it,  as  the  two  published  in  1913  a 
paper  on  the  subject  which  marks  the  beginning  of  the  application. 
The  pressures  and  temperatures  required  are  very  high,  which  ren- 
ders the  procedure  somewhat  dangerous.    The  German  chemists,  who 
have  most  extensively  employed  the  method,  resorted  to  the  expedi- 
ent of  sinking  the  cylinders  in  the  ground  as  additional  strengthen- 
ing.    The  combination  of  the  two  gases  cannot  be  brought  about  by 
mere  contact  under  any  pressure  or  temperature.     It  is  found  that  a 
third  substance  is  required,  but  this  need  be  present  in  only  small 
amount  and  does  not  take  permanent  part  in  the  action,  so  that  it 
can  be  used  repeatedly.     This  kind  of  action,  of  which  many  exam- 
ples are  now  known,  in  which  a  substance  acts  by  its  presence,  is 
termed  catalysis  and  the  substance  is  termed  a  "catalyst."  The  in- 
ventors found  the  number  of  substances  availal)le  as  catalysts  in  this 
process  to  be  quite  limited,  and  one  of  the  most  active  to  be  very 
rare  and   expensive.     They   found,  however,  that  certain   uranium 
compounds  would  act.     On  the  basis  of  their  work,  the  Germans 
constructed  a  large  plant  for  the  manufacture  of  ammonia  and  the 
conversion    of    it    into   other   important    nitrogen    compounds.      As 
large  amounts  of  heat  and  power  are  not  required  the  process  is 
capable  of  exploitation  in  many  parts  of  the  world.    It  has,  however, 
found  its  most  extensive  development  in  Germany,  to  which  it  was 
of   immense  service   during  the  war.      From  information  obtained 
since  the  close  of  the  war,  it  seems  probable  that  if  the  Germans  had 
not  had  this  method  in  active  and  extensive  operation,  they  would 
have  been  obliged  to  suspend  the  war  early  in  191 5,  as  the  supply  of 
Chili  nitrates  would  have  been  cut  off  by  the  British  blockade.  Thev 
were  able,  however,  to  secure  within  their  own  territory  all  the  nitric 
acid  needed  for  the  manufacture  of  dyes  and  munitions. 

The  main  German  installation  was  at  Oppau  near  Ludwigshafen 
on  the  Rhine,  operated  by  the  Badische  Anilin  and  Soda  Fabrik.  It 
appears  from  investigations  made  by  an  American  officer  that  dur- 
ing the  year  preceding  the  signing  of  the  armistice,  this  plant  had 
fixed  go ,000  tons  of  nitrogen,  and  that  in   19 16  the  entire  German 
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equipment  fixed  400,000  tons.  The  cost  of  the  Oppaii  plant  was 
over  $25,000,000. 

In  192 1  a  terrible  explosion  occurred  at  this  plant  by  which  many 
persons  were  killed  and  part  of  the  plant  and  nearby  houses  wrecked. 
The  cause  of  the  explosion  has  remained  in  doubt.  It  is,  indeed,  not 
likely  that  the  German  chemists,  even  if  they  knew  the  cause,  would 
take  the  world  into  their  confidence. 

The  United  States,  during  the  war,  started  a  small  plant  to  man- 
ufacture nitrogen  compounds  by  this  method,  but  it  seems  that  it 
did  not  get  beyond  the  experimental  stage.  It  was  located  at  Muscle 
Shoals,  Alabama,  with  the  cyanamide  plant. 

Other  processes  for  nitrogen  fixation  have  been  devised,  among 
which  is  that  of  Bucher,  in  which  air  is  passed  over  coal  or  coke 
mixed  with  an  alkali  and  with  finely  divided  iron  as  a  catalyst.  A 
cyanide  is  formed,  which  by  simple  methods  may  be  converted  into 
other  nitrogen  compounds. 

There  seems  to  be  no  doubt  that  the  United  States  should 
establish  at  once  a  large  plant  for  nitrogen  fixation  by  some  ap- 
proved process,  in  order  that  we  may  be  independent  of  the  Chili 
supply,  which  apart  from  the  possibility  of  its  exhaustion,  might  be 
cut  off  from  us  in  case  of  war. 
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RECENT  ADVANXES    IN   PLANT  CHEMISTRY.*! 
[Abstract] 
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New  York  State  Agricultural   Experiment   Station,  Geneva,   New  York. 

The  study  of  the  chemistry  of  plant  life  is  one  of  the  most 
recent  phases  of  the  development  of  the  science  of  chemistry.  Eco- 
nomic interests  have  always  stimulated  metallurgical  research  and 
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•studies  in  ci»nncctiun  with  pruccsscs  of  imluslrial  niaiuifacture  of 
organic  ct)ini)ounds.  Interest  in  puhic  liealth  problems  has  been  a 
powerful  stimulus  to  the  study  of  the  chemistry  of  physiological  and 
pathological  jn-ocesses  of  animal  life.  lUit  similar  studies  of  the 
chemistry  of  plant  life  have  been,  for  the  most  part,  left  to  the  bot- 
anists or  to  an  occasional  biochemist  who  has  had  as  his  impelling 
motive  a  keen  interest  in  the  works  of  Xature  as  manifested  in  the 
growth  of  plants.  Even  so-called  "agricultural  chemists"  have 
devoted  most  of  their  energies  to  the  problems  of  supplying  anergic 
foods  to  plants  in  the  form  of  fertilizers,  or  to  the  problems  of  ani- 
mal nutrition,  or  to  the  ins])ection  service  in  connection  with  the 
•regulation  of  the  sale  of  agricultural  products  to  or  from  their  ulti- 
mate consumer. 

Recently,  however,  there  has  ai)peared  in  the  i)lans  and  the 
writings  of  a  few  biochemists  the  idea  that  the  study  of  the  syn- 
thetic activities  of  plants  offers  a  fascinating  and  fruitful  field  both 
for  scientific  inquiry  and   for  economic  development. 

Undoubtedly  the  most  serious  handicaj)  which  biochemists  have 
had  in  their  attempts  to  study  or  duplicate  the  chemical  processes 
which  take  place  in  cell  protoplasm  lies  in  the  fact  that  they  have 
thus  far  been  compelled  to  work  with  mixtures  of  reagents  in 
solution,  contained  in  beakers,  test  tubes,  etc..  in  which  ionization 
and  dilTusion  make  a  uniform  chemical  change  throughout  the  en- 
tire reacting  mass  practically  unavoidable.  Recent  advances  in  our 
.knowledge  of  the  colloi<lal  condition  make  it  plain,  however,  thai, 
even  in  so  small  a  mass  as  the  protoplasmic  contents  of  a  single  cell 
there  are  thousands,  if  not  millions,  of  colloidal  compartments,  sej)- 
arated  from  each  other  by  membranes  of  variable  and  perhaps  con- 
stantly varying  permeability,  in  which  a  great  variety  of  chemical 
changes  may  go  on  independently  of  each  other. 

It  seems  to  be.  therefore,  that  the  first  recpiisite  for  up-to- 
date  study  of  the  chemistry  of  living  things  is  a  recognition  of  the 
structure  of  the  cell  as  an  es.sential  factor  in  its  svnthetic  opera- 
tions, and  that  the  first  advancement  toward  an  understanding  of 
and  possible  duplication  of  the  cell  synthesis  will  require  the  success- 
ful reproduction  of  a  colloidal  mass  having  similar  structure  to  that 
of  cell  protoi)lasm. 

.\   pro])er  mental    ])icture  of   the   organization   and   activity   of 
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a  plant  cell  is  suggested  by  the  figure  of  a  well-organized  chemical 
factory,  with  the  different  transformations  which  are  involved  in 
the  whole  process  going  on  in  different  parts  or  rooms  of  the  fac- 
tory, with  the  raw  materials  systematically  transported  from  one 
room  to  another  as  they  are  needed  to  keep  each  step  in  the  whole 
process  going  at  the  proper  rate ;  and  with  all  the  different  parts  of 
the  whole  factory  working  in  smooth  co-ordination  with  each 
other. 

The  raw  materials  for  this  factory  are  the  mineral  matter  and 
water  coming  from  the  soil  and  the  gases  of  the  atmosphere;  the 
intermediates  are  the  simple  carbohydrates  and  amino  acids;  and 
the  finished  products  comprise  all  of  the  varied  compounds  which 
are  the  results  of  cell  protoplasmic  activity  and  which  are  used  by 
the  plant  for  its  nutrition,  growth  or  reproduction. 

The  researches  of  botantists  and  chemists  in  the  past  have 
dealt  with  the  nature  of  the  compounds  and  the  chemical  changes 
which  are  involved  in  each  separate  process  of  the  factory's  opera- 
tion. The  principal  problem  now  is  to  learn  the  nature  and  method 
of  superintendence  of  the  factory  whereby  its  operations  are  auto- 
matically regulated  and  altered  so  as  to  provide  the  proper  output 
of  all  the  varying  products  of  the  factory  to  meet  the  needs  of 
the  whole  plant.  We  are  as  yet  almost  wholly  in  the  dark  con- 
cerning the  regulatory  agencies  which  control  the  rate  and  character 
of  the  synthetic  processes  of  cell  operation.  We  call  these  regula- 
tory agents  catalysts,  or  enzymes,  but  as  to  what  they  are  and  how 
they  act  w^e  know  very  little. 

Furthermore,  we  have  absolutely  no  idea  of  the  methods  of 
intercommunication  and  of  recognition  of  supplies  and  needs  of 
raw  materials  or  finished  products  whereby  the  factory  output  is 
varied  in  kind  or  quantity  to  meet  the  needs  of  the  growing  plant. 
We  say,  more  or  less  empirically,  that  "hormones"  stimulate  cer-- 
tain  cell  activities.  But  what  are  hormones,  and  how  do  they  hap- 
pen to  be  in  the  right  place  and  at  the  right  time  to  start  the  factory 
ojieration  as  it  is  needed?  We  speak  glibly  of  "inhibitors''  which 
slow  up  or  stop  any  given  process  when  its  products  accumulate  in 
c|uantities  unsuitable  for  the  proper  functioning  of  the  i)lant  organ- 
ism :  but  we  know  little  of  their  nature  or  origin. 
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In  my  opinion,  therefore,  the  most  significant  contrihutions  to 
our  knowledge  of  the  chemistry  of  plant  life  in  recent  years  are 
those  which  deal  with  the  phenomena  associated  with  the  colloidal 
conditions  of  matter  and  with  the  catalysts,  stimulants,  and  inhibi- 
tors which  serve  to  regulate  both  the  direction  and  the  velocity  of 
the  chemical  reactions  which,  taken  as  a  whole,  constitute  the  vital 
phenomena. 

T  regard  as  one  of  the  most  promising  fields  of  investigation 
of  plant  chemistry  the  apparently  simple,  but  as  yet  little  under- 
stood, relation  of  water  to  the  colloidal  condition  of  organic  materials. 
The  recent  preparation  of  an  artificial  gel  which  is  so  nearly  solid 
that  it  can  be  cut  into  blocks  with  a  knife  and  from  which  no  water 
can  be  squeezed  out,  which  yet  contains  less  than  0.3  per  cent,  of 
solid  matter,  is  an  illuminating  example  of  the  ix)ssibilities  of  almost 
infinite  dispersion  and  of  the  extent  to  which  surface  boundary 
phenomena  may  he  brought  into  play  in  semisolid  colloidal  masses 
like  that  of  plant  protoplasm.  The  constant  changes  in  concentra- 
tion of  dissolved  solids  by  colloidal  iml)ibition  of  water,  and  the 
j)rotection  of  protoplasm  against  injury  by  extreme  changes  of 
temperature,  as  well  as  the  adaptation  of  plant  protoplasm  to  its 
environmental  surroundings  are  all  definite  chemical  phenomena 
which  may  well  find  their  explanation  in  the  water  relations  of  the 
colloidal  mass. 

A  further  aspect  of  plant  chemistry,  the  significance  of  which 
is  easily  apparent  from  the  simile  of  the  factory,  is  that  chemical 
changes  which  are  almost  the  exact  antithesis  of  each  other  are 
going  on  simultaneously  in  every  active  plant  organism,  if  not  in- 
deed in  each  individual  plant  cell.  The  synthetic  production  of 
complex  organic  compounds  and  the  destructive  oxidation  of  pre- 
viously produced  synergic  foods  to  furnish  energy  for  the  synthetic 
processes  go  on  simultaneously ;  just  as.  in  any  factory,  there  is 
consumption  of  fuel,  wearing  out  of  equipment,  etc.,  during  the 
process  of  manufacture  of  the  factory  output.  This  phenomenon, 
too.  is  readily  understood  on  the  basis  of  colloidal  structure  and 
emphasizes  again  the  importance  of  recognition  of  this  condition 
of  matter  as  a  necessary  step  in  studies  of  protoplasmic  activities. 
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lx\l  PROVED  METHOD  FOR  THE  PREPARATION  OF  VI- 
TAMINE-ACTIVATED  FULLER'S  EARTH. ^= 

By  Atherton  Seidell, 

Technical  Assistant,  United  States  Public  Health  Service. 

Since  the  discovery  several  years  ago  ^  that  certain  varieties 
of  fuller's  earth,  particularly  the  variety  from  Surrey,  England, 
exert  a  remarkable  adsorptive  power  for  the  antineuritic  vitamine, 
this  reagent  has  been  exclusively  used  as  the  first  step  in  my  at- 
tempts to  isolate  vitamine  from  brewer's  yeast.  For  this  purpose 
the  fresh  yeast  was  allowed  to  autolyze,  and  the  resulting  product 
was  filtered.  Fuller's  earth  was  then  added  to  the  clear  liquid  and. 
after  thorough  agitation,  the  solid  was  reinoved  by  filtration  and 
was  washed  and  dried.  The  "activated  fuller's  earth"  thus  pre- 
pared, on  account  of  its  relative  uniformity  and  exceptional  sta- 
bility, was  believed  to  be  the  most  favorable  raw  material  for  ex- 
periments on  the  isolation  of  the  antineuritic   vitamine. 

The  most  unsatisfactory  step  in  the  process  of  preparing  "ac- 
tivated solid"  is  the  extremely  slow  and  wasteful  filtration  of  the 
autolyzed  yeast.  Numerous  experiments  were  early  made  for  the 
purpose  of  eliminating  this  very  troublesome  filtration,  but  improve- 
ments worthy  of  recommendation  were  not  developed.  Recently, 
however,  by  making  use  of  an  observtion  of  Osborne  and  Wake- 
man,-  a  substantial  improvement  in  the  method  has  been  made  and 
is  now  brought  to  the  attention  of  persons  interested  in  the  more 
precise  study  of  the  chemical  and  physiological  ])roi)erties  of  the  an- 
tineuritic vitamine. 

It  was  demonstrated  by  Osborne  and  Wakeman  that  when  fresh 
yeast  is  added  to  boiling  water,  acidified  with  o.oi  per  cent,  acetic 
acid,  the  yeast  cells  are  disrupted,  the  protein  is  coagulated,  arid  the 
vitamine  is  set  free  to  enter  the  aqueous  solution.  This  latter  can 
readily  be  separated  from  the  coagulated  protein  and  insoluble  ma- 
terial and  is  a  very  much  more  satisfactory  solution  for  the  adsorp- 
tion of  vitamine  by  fuller's  earth  than  the  very  complex  filtrate  from 
autolyzed  yeast. 

*Rcprinte(l   from  Public  Health  Reports.  April,   1922. 
'Seidell:  riihlic  ffcaltli  Reports.  3,1.  364   (1016). 
'Osborne  and  Wakeman:  Jour.  Biol,  Chem..  40,  T,'ii,^   (iqk)). 
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The  advanta£!jes  resulting  from  this  modification  are  that  the 
manipulations  are  greatly  shortened  and  sinii)lihed  and,  what  is  of 
greater  importance,  a  much  lietter  linal  product  is  ohtained.  The 
hasis  of  the  latter  claim  is  that  at  least  one  of  the  interfering  sub- 
stances simultaneously  adsorbed  with  the  vitamine  is  almost,  if  not 
entirely,  eliminated.  This  compound  is  adenine,  which  is  a  i)roduct 
of  the  autolysis  and  is  present  in  the  yeast  filtrate  and  subsequently 
adsorbed  by  the  fuller's  earth.  It  is,  however,  not  formed  to  an 
appreciable  extent  during  the  rapid  heating  of  the  fresh  yeast  ac- 
cording to  the  modified  method,  and  consequently  does  not  become 
an  impurity  in  the  final  "activated  solid." 

The  improved  method  for  preparing  vitamine-activated  fuller's 
earth  on  a  moderately  large  scale  has  been  very  satisfactorily  car- 
ried out  as  follows : 

Fresh  bottom  yeast,  as  obtained  from  the  brewery,  in  quan- 
tities of  50  or  more  liters,  is  diluted  with  about  an  equal  volume  of 
tap  water  and  heated,  while  being  stirred,  in  a  steam-jacketed  kettle 
until  the  temperature  reaches  approximately  90°  C.  It  has  been 
found  that  if  this  temperature  is  exceeded,  the  mixture  is  apt  to 
foam  excessively  and  overflow  the  kettle.  After  about  five  minutes 
at  90°,  the  mixture  is  cooled  to  50°  or  less,  and  the  coagulated  pro- 
tein is  removed  by  filtration. 

The  protein  can  be  very  eflfectively  and  expeditiously  removed 
by  means  of  a  large  Sharpless  centrifuge.  The  protein  remaining 
in  the  bowl  of  this  machine  is  of  cheeselike  consistency  and  retains 
a  relatively  small  proportion  of  the  aqueous  vitamine  solution. 
This  latter  is  a  clear  dark-brown  liquid.  English  fuller's  earth  is 
added  to  it  in  the  proportion  of  30  grams  per  liter  and  the  mixture 
is  actively  stirred  for  one-half  hour  or  longer.  It  is  then  sub- 
jected to  filtration  or  the  solid  may  be  removed  more  conveniently 
by  means  of  the  Sharpless  centrifuge.  The  "activated  solid"  is 
finally  washed  with  several  changes  of  water  and  alcohol  and  then 
thoroughly  dried  to  prevent  subsequent  growth  of  molds,  which  are 
very  readily  nourished  by  the  minute  amounts  of  organic  material 
from  the  yeast  solution,  persistently  retained  by  the  "activated 
solid." 

Samples  of  "activated  solid''  prepared  by  the  above  process 
were  found  to  contain  approximately  1.5  per  cent,  of  nitrogen  in- 
stead of  slightly  more  than  the  2  per  cent,  usually  present  in  samples 
prepared  by  the  original  method  from  autolyzed  yeast  filtrate.  The 


442  Castor  Oil  in  Argentina  j^m  jour  Pharm. 

T^T^  -^  (        June,  1922. 

content  of  antineuritic  vitamine,  as  estimated  by  feeding  experi- 
ments on  pigeons,  was  found  to  be  about  twice  as  great  as  that  of 
the  product  made  by  the  original  method.  Complete  protection  of 
pigeons  against  loss  in  weight  on  a  diet  of  polished  rice,  or  restora- 
tion of  such  lost  weight,  was  afforded  in  all  cases  by  doses  of  o.i 
gram  on  alternate  days.  Doses  of  0.05  gram  prevented  all  but  a 
very  slight  diminution  in  weight  for  many  weeks. 

From  these  tests  it  is  evident  that  the  protective  dose  for 
pigeons  of  300  grams  weight  is  under  o.i  gram;  whereas  with  sam- 
ples of  "activated  solid,"  prepared  by  the  original  method,  adequate 
protection  usually  required  doses  between  0.1  and  0.2  gram.  This, 
taken  in  connection  with  the  lower  nitrogen  content  and  absence  of 
adenine  is  ample  evidence  of  the  greatly  improved  character  of  the 
"activated  solid''  prepared  liy  the  new  method. 


PRODUCTION  OF  CASTOR  OIL  IN  ARGENTINA.* 

Trade  Commissioner  Geo.  S.  Brady,  compiled  from  a  report  pre- 
pared by  Carlos  D.  Girola  for  the  Argentine  Minister 
of  Agriculture. 

Castor  oil  is  prepared  from  the  seed  of  the  "tartago'"  or  castor- 
oil  plant  which  has  been  grown  in  northern  Argentina  for  many 
years.  While  the  plant  grows  as  far  south  as  the  40th  parallel,  its 
practical  cultivation  is  limited  to  that  part  north  of  the  30th 
parallel.  From  3000  to  4000  hectares  (i  hectare  equals  2.47  acres) 
are  cultivated  each  year,  distributed  approximately  as  follows  among 
the  Provinces  and  Territories :  Chaco  Territory,  about  2000  hec- 
tares; Entre  Rios,  1000  hectares;  Corrientes  and  Tucuman,  each 
less  than  500  hectares ;  while  there  are  small  quantities  produced  in 
]\Iisiones,  Formosa,  Salta,  Sante  Fe  and  Santiago  del  Estero. 

The  variety  cultivated  in  Argentina  is  designated  as  "ricino 
Colorado"  or  red  castor  bean  (Ricinus  sanguineus).  In  the  Chaco 
Territor}'  the  seed  is  sown  in  August,  and  ripens  within  four  to  six 
months  after  the  planting.  Calculations  are  based  on  a  production 
of  one  metric  ton  (one  metric  ton  equals  2204.6  pounds)  of  seed  per 
hectare,  but  a  crop  of  two  tons  is  often  produced,  and  a  yield  as 

*Through  Commerce  •Reports,  of  these  changes  modities  the  principles 
upon  which  the  proposed  method  rests. 
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high  as  three  tons  per  hectare  has  been  recorded  in  tlic  Chaco. 
According  to  an  analysis  made  by  the  Argentine  Department  of 
Agriculture  the  castor  bean  grown  near  Resistencia,  Chaco,  yielded 
52  per  cent,  of  oil. 

COMMl^KCIAL    on.    PKODUCTKJ.V. 

There  are  live  important  factories  in  Argentina  producing  cas- 
tor oil  and  several  other  vegetable-oil  factories  that  manufacture  it 
on  occasion.  In  these  factories  the  oil  is  extracted  both  by  the 
cold  and  the  hot  process.  The  product  is  used  both  medicinally 
and  industrially.  Prices  for  the  1920-21  crop  of  castor  beans  ranged 
from  14  to  18  pesos  per  kilo,  husked  (the  peso  at  that  time  ap- 
proximated $0.36  United  States  currency ;  the  kilo  eijuals  2.2 
pounds).  The  production  of  castor  oil  in  Argentina  is  estimated  to 
be  between  1,000,000  and  1,250,000  liters  (one  liter  equals  1.05 
quarts),  all  of  which  is  consumed  locally.  The  importation  of 
medicinal  castor  oil  was  reduced  from  401,660  kilos  in  i')i3  to 
116,856  kilos  in  1919.  Up  to  the  present  the  castor-oil  cake  has 
found  no  api)lication  except  as  fuel  since  fertilizers  are  not  ordin- 
arily used  in  Argentina.  The  cake  has  been  selling  at  about  12 
pesos  per  metric  ton. 

There  is  an  extensive  territory  in  Argentina  well  adapted  to  the 
cultivation  of  the  castor-oil  plant,  and  the  farmers  of  the  northern 
part  of  Argentina  are  ready  to  produce  more  of  the  seed  if  there  is 
a  larger  market.  The  oil  manufacturers  also  claim  to  be  able  to 
produce  a  much  greater  quantity  of  castor  oil  if  the  market  war- 
rants it. 


A   PLEA   FOR  THE   METRIC   SYSTEM.* 

For  years  the  probleiu  of  introducing  the  metric  system  into 
general  use  in  this  country  has  occupied  the  interest  of  physicians 
as  well  as  of  other  scientists.  This  system  is  today  employed  in  all 
the  civilized  world  except  Great  P)ritain  and  her  colonies,  Russia  and 
the  United  States.  Even  Russia,  before  the  outbreak  of  the  war, 
calculated  all  her  imports  according  to  the  metric  system.  The 
present  time  seems  to  be  distinctly  opportune  for  a  renewed  agita- 

*From  the  Jouni.  .imcr.  Med.  .Issoc. 
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tion  in  the  United  States  for  adopting  the  system.  Two  million 
American  soldiers  received  some  instruction  in  its  use  during  their 
sojourn  in  France;  many  of  our  industrial  plants  became  familiar 
with  the  metric  scale  through  work  on  war  material  designated  for 
shipment  abroad,  and  the  wiping  out  of  international  borders  is 
today  more  closely  realized  than  ever  before  in  the  world's  history. 
At  its  last  meeting,  a  committee  of  the  American  Chemical  Society 
recommended  the  general  adoption  of  the  metric  scale  and  requested 
that  chemists  hereafter  order  all  supplies  in  metric  quantities.  A 
resolution  favoring  the  method  was  introduced  into  the  House  of 
Delegates  of  the  American  Medical  Association,  at  'the  Boston 
session.  As  one  hears  of  the  numerous  organizations  cited  as  being 
w;holly  favorable  to  discarding  the  old  methods  and  to  replacing 
them  by  the  metric,  one  wonders  how  it  is  that  the  change  has  not 
long  since  been  made.  The  medical  profession  should  take  the 
lead  and  not  follow  in  this  reform.  If  it  is  to  do  this,  the  first  step 
must  be  education  of  the  young  men.  Teachers  in  medical  col- 
leges should  teach  in  terms  of  the  metric  system  and  talk  in  terms 
of  the  metric  system  at  the  bedside  as  well  as  in  the  lecture  room. 
To  stop  at  this,  however,  would  be  slow  work.  It  is  necessary 
that  medical  journals,  too,  should  feel  their  responsibility  in  this 
matter.  If  authors  who  submit  manuscripts  do  not  give  measure- 
ments in  metric  terms,  the  periodicals  may  aid  the  movement  by 
making  the  necessary  transposition. 


SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


X-Ray  Op.vque  ]\Ii:al. — Two  types  of  preparation  are  used 
in  the  X-ray  examination  of  the  stomach  and  digestive  system,  the 
one,  "bismuth  milk,"  in  which  the  salt  of  bismuth  is  in  suspension 
in  a  mucilaginous  solution,  and  the  other,  "the  opaque  meal,''  a  semi- 
solid mixture  of  the  bismuth  or  barium  salt  with  a  suitable  food. 
The  essential  properties  of  the  opaque  meal  are,  that  it  should  be 
easy  to  make,  have  a  pleasant  taste,  and  be  perfectly  innocuous.  The 
authors  have  used  for  some  years  an  "emulsion  powder''  as  a  base 
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for  bismuth  or  barium  meals.     The  formula  is  that  of  the  French 
Pharmacopoeia,  as  follows : 

Sweet    almonds     30      gms.                 • 

l')itter    almonds     2      gms. 

White    sugar    30      gms. 

Powdered  gum  tragacanth    0.5  gm. 

Orange  flower  water    lo.o  gms. 

\\\ater    120      gms. 

With  regard  to  the  particular  opaque  substance  employed,  bis- 
muth carbonate  neutralizes  more  or  less  the  gastric  juices,  whilst 
barium  sulphate  tends  to  hasten  the  evacuation  of  the  bowels.  I5is- 
muth-subnitrate  was  abandoned  as  the  cause  of  a  number  of  acci- 
dents. It  is  very  important  that  whatever  salt  is  employed  it  should 
be  in  a  high  state  of  purity. —  (M.  D'Halluin  and  D.  Raquet  {.Ircli. 
d'iicctric.  mcd.,  ig2i,  29,  105,  through  Phanit.  Juiini.  (Did  Plianti , 
1922,  p.  264].) 

A  Color  Reaction  Common  to  Antiscorbutic  Extracts  and 
TO  Hydroouinone. — The  author  has  succeeded,  by  modifying  Folin's 
phenol  reagent,  in  evolving  a  color  reaction  for  vitamin  C.  His 
formula  is : 

Sodium  tungstate    100  gms. 

Phosphomolybydic  acid    20  gms. 

Concentrated  phosphoric  acid    17  c.c. 

Water   to     1000  c.c. 

To  this  is  added  an  equal  quantity  of  normal  sulphuric  acid.  It 
is  not  to  be  boiled.  Unlike  Folin's  reagent,  this  does  not  give  a 
reaction  with  a  variety  of  organic  compounds.  It  gives  a  slate-gray 
color  turning  to  Ijlue  with  the  juices  of  certain  fruits  and  vegetables 
the  antiscorbutic  properties  of  which  are  well  known  (_e.  g,,  grapes, 
tomatoes,  cabbage,  etc.).  Barley,  turnips,  etc.,  which  are  useless  in 
scurvy,  give  no  reaction.  Cabbage  juice  which  has  been  subjected 
to  prolonged  boiling  loses  its  positive  reaction.  The  juice  of  a  po- 
tato extracted  in  the  presence  of  an  acid  gives  a  positive  reaction,  but 
if  the  acid  is  omitted  or  is  added  subsequently  no  reaction  is  ob- 
tained. The  urine  of  a  man  whose  diet  contains  a  good  proportion 
of  antiscorbutic  agents  gives  a  positive  reaction.  Tried  with  a  variety 
of  phenol  compounds,  negative  results  were  obtained,  except  in  the 
case  of  hydroquinone.  which  gives  a  sharp  blue  reaction. — (N. 
BezssonofT  [Comfit,  rend.,  1921.  173,  466,  through  Pliann.  Joum. 
and  Pharm.,  1922,  p.  264].) 
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American  Potash  Industry. — Potash  is  one  of  the  essentials 
of  the  American  chemical  industry,  entering  as  it  does  so  largely 
into  the  manufacture  of  fertilizers.  Previous  to  the  war  the  United 
States  imported  200,000  tons  annually.  When  this  supply  was  cut 
off  in  1905  the  chemical  industry  responded  and  increased  the  Amer- 
ican production  from  1000  tons  in  1915  to  54,000  tons  in  1918,  and 
poured  money  into  the  project  until  by  the  end  of  1920  the  invest- 
ment represented  $28,696,000.  Today  practically  all  these  plants  are 
shut  down,  and  would-be  American  producers  find  that  they  cannot 
sell  a  pound  of  potash  on  the  American  market  at  any  price,  owing 
to  the  German  contracts  with  the  fertilizer  manufacturers.  A  close 
study  of  the  facts,  according  to  Clionical  and  Metallurgical  En- 
gineering, "has  convinced  us  that  the  American  potash  industry  is 
deserving  of  the  sink  or  swim  chance  which  the  proposed  tariff  will 
afford  it"  This  tariff,  for  which  forty-five  potash  manufacturers  are 
petitioning  Congress,  calls  for  a  sliding  scale  duty  on  potash  imports 
for  five  years,  at  the  end  of  which  time  potash  will  go  on  the  free 
list. 

"The  war  has  taught  us  the  value  of  several  key  industries,  and 
a  surprising  proportion  of  these  were  our  basic  chemical  industries. 
Potash  proved  to  be  one  of  those  essential  commodities^  the  supply  of 
which  we  suddeny  found  was  lacking  from  our  industrial  make-up, 
Now  that,  by  long  and  tedious  experimenting  and  costly  research,  we 
have  developed  the  makings  of  a  creditable  potash  industry,  are  we 
going  to  permit  it  to  thrive  or  to  die?  The  price  to  be  paid  for  this 
domestic  industry  is  insignificant  in  comparision  with  its  value  to 
chemistry  in  America.  It  is  scarcely  necessary  to  urge  the  chemical 
industries  to  lend  their  support  to  the  potash  tariff.  If  our  entire 
thtmical  independence  could  but  be  purchased  by  the  adoption  of 
such  moderate  rates  of  duty,  we  would  indeed  have  cause  for  rejoic- 
ing." The  policy  of  disarmament  should  not  be  extended  to  Ameri- 
can industry. —  (Through  Industrial  Digest.) 


A  New  Source  of  Santonin. — Arno  \'iehoever  and  Ruth  G. 
Capen.  As  a  result  of  a  survey  of  American  plants  it  is  evident 
that  santonin  can  be  obtained  from  Artemisia  me.vicana  and  Arte- 
misia nco-mexicana.  which  grow  wild  in  Mexico,  New  Mexico  and 
neighboring  states. 
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The  survey  thus  far  made  comprises  seventeen  species  and  plant 
material  ohtained  from  thirty  different  sources.  The  santonin  iso- 
lated was  identitied  hy  the  form  and  refractive  indexes  of  tiie  crys- 
tals, the  melting  point,  furfural  reaction,  and  the  formation  of  san- 
tonin periodide. 

Though  no  quantitative  data  are  as  yet  on  hand,  the  nruiufacture 
of  santonin  now  quoted  at  $150  per  pound,  from  domestic  sources, 
appears  a  distinct  possibility. —  (Contribution  from  the  Pharmacog- 
nosy Laboratory,  Bureau  of  Chemistry,  Dept.  of  Agriculture.) 

A  New  Hydrogen  Process. — Much  attention  has  been  paid  of 
late  years  to  methods  of  obtaining  hydrogen,  principally  on  account 
of  its  use  in  the  treatment  of  fats  and  for  the  inflating  of  dirigibles. 
It  has  also  some  applications  as  a  reducing  agent  and  as  fuel.  The 
use  of  ferrosilicon  in  solution  of  sodium  hydroxide  is  one  of  more 
recent  methods,  which  is  described  in  a  paper  by  E.  R.  \\'eaver,  pre- 
sented at  the  forty-tirst  meeting  of  the  American  Electrochemical 
Society  in  April  last.  Although  more  expensive  than  other  processes, 
it  is  suitable  for  military  use  on  account  of  the  small  cost  of  the  plant 
and  the  simplicity  of  operation.  The  reaction  is  between  the  silicon 
and  the  alkali,  and  the  principal  equation  is 

2XaHO  -f  Si  +  HoO  =  XasSiOo  -f  2H2. 

This  represents  the  change  at  the  beginning  of  the  operation. 
but  secondary  reactions  occur  by  the  hydrolysis  of  the  sodium  sili- 
cate. The  temperature  must  be  controlled  during  the  process.  The 
facts  that  none  of  the  materials  used  is  combustible,  that  they  do  not 
give  ofT  any  gas  until  mixed  and  are  easily  transportable,  are  espe- 
cially advantageous  in  naval  operations.  The  gas  produced  is  of  high 
purity,  traces  of  phosphine  and  acetylene  being  the  principal  im- 
purities, although  hydrocarbons  and  even  arsine  may  occur.  The 
disposal  of  the  exhausted  liquor  is,  however,  a  serious  matter,  as  it 
is  too  alkaline  to  be  thrown  into  a  running  stream. 

H.  L. 


Genuine  Attar  of  Roses  Threatened  With  Extinction. 
— Roses  are  yielding  to  tobacco  in  Bulgaria.  The  valley  districts 
which  lie  at  the  foot  of  the  Balkans  produce  more  attar  of  roses 
than  any  other  region  in  the  world.  But  unless  a  check  can  be 
placed  on  a  mysterious  disease  which  has  recentlv  attacked  the  rose 
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bushes  there,  the  fragrant  oil  will  become  so  costly  that  very  few 
will  be  able  to  afford  the  luxury  of  the  genuine  odor.  Many  of  the 
rose  growers  of  Bulgaria  have  become  alarmed  at  the  inroads  of 
the.  disease  which  threatens  their  property  and  their  livelihood  and 
have  taken  up  the  raising  of  tobacco  instead. 

The  Bulgarian  attar  of  roses  is  of  a  very  fine  quality,  and  sells 
for  nearly  $125  a  pound  wholesale  in  the  European  markets.  In 
diluted  form  it  is  sold  as  perfume  in  the  shops  of  Paris  and  London 
for  five  times  its  wholesale  price.  The  fragrance  of  two  thousand 
pounds  of  distilled  rose  petals  is  in  each  pound  of  the  genuine  attar. 
Cheaper  perfumes  are  made  artificially,  but  connoisseurs  claim  that 
there  is  a  distinction  in  the  scent  and  that  the  artificial  variety  is  not 
so  lasting. —  (Science  Service.) 
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Philadelphia  College  of  Pharmacy  and  Science  Notes. 

Robert  C.  White,  nationally  known  as  an  expert  adviser  in 
matters  pertaining  to  manufacturing  pharmacy,  is  the  most  recent 
addition  to  the  College  Faculty.  He  is  Instructor  in  Manufactur- 
ing Pharmacy. 

On  Friday  Evening,  April  4th,  at  the  City  Club,  members  of 
the  Commercial  Department  conferred  on  publicity  for  next  year's 
courses  for  retail  druggists.  The  course  which  is  designed  looks  to 
a  practical  and  comprehensive  survey  of  Commercial  science  as 
adapted  to  the  exact  needs  of  retail  pharmacy.  Professor  Cook  is 
in  charge  of  this  Department. 


Professors  Cook  and  Sturmer  recently  attended  the  pleasant 
ceremony  of  pyro-martyrdom  of  the  mortgage  of  the  New  York 
College  of  Pharmacy,  not  the  first  time  that  the  destructive  distilla- 
tion of  cellulose  afforded  a  reason  for  ceremonials. 


The  re-election  of  Dr.  Ilraisted  as  President  of  the  College  is 
eminently  pleasing  to  the  student  body  which  has  collectively  learned 
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to  love  and  to  respect  Dr.  Uraisted,  whose  pleasing  personality  and 
devotion  to  the  college  cause  has  won  him  the  admiration  of  all  who 
come  in  contact  with  him. 


Ivor  Griffith,  Editor  of  the  American  Joi:kn.\l  of  Pharmacy 
and  Physiological  Chemist  to  the  Stetson  Hospital,  repeated  his 
One  Drop  of  Blood  lecture  before  the  Philadelphia  Microscojjic 
Society,  at  the  Wagner  Institute  of  Science,  evening  of  April  the 
nth,  and  again,  on  May  15th,  at  the  Commencement  Exercises  of  the 
same  institution. 


Professor  Heber  W.  Youngken  has  been  re-elected  editor  of 
the  section  of  Pharmaceutical  Botany  and  Pharmacognosy  by  the 
Board  of  Control  of  Botanical  Abstracts.  This  is  an  honor  that  has 
successivelv  come  to  Professor  Youngken  for  a  number  of  vears. 


Dr.  Paul  S.  Pittenger,  Physiological  Chemist  of  the  Mulfcnxl 
Laboratories  and  Professor  of  Physiological  Chemistry  at  the  Col- 
lege, delivered  a  lecture  on  the  physiological  testing  of  drugs,  at  the 
Xew  Jersey  College  of  Pharmacy,  Newark.  X.  J.  on  ]\Iarch  17th. 

The  various  methods  for  ascertaining  the  physiological  effect 
of  potent  drugs  were  demonstrated,  and  revealed  the  inadequacy  of 
chemical  standardization  to  secure  unifomiity  of  therapeutic  action. 

In  addition  to  the  regular  student  body  the  demonstration  was 
attended  by  a  large  number  of  physicians  and  pharmacists  who 
seemed  to  appreciate  the  practical  application  of  physiological  test- 
ing in  advanced  pharmacy. 


President  Braisted.  with  all  his  activities,  finds  time  to  carry  the 
story  of  the  college  and  its  ambitious  program  to  fields  never  thought 
of  before.  For  instance,  he  was  recently  the  principal  speaker  at  a 
reception  of  the  Kiwanis  Club,  then  before  the  Art  Club  and  later 
at  the  Bellevue-Stratford  at  a  dinner  tendered  by  the  ^Medical  So- 
cieties of  Philadelphia  in  honor  of  Dr.  De  Schweinitz. 


A  few  days  ago  the  Fisherman  fareth  forth  and  spendeth  full 
many  an  hour  in  the  sea-village  of  Longport.  Bountifully  equipped 
and  with  a  Q.  S.  of  the  "hope  that  springs  eternal"  he  looked  to  a 
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full  basket — when  lo,  he  returneth  with  a  basket  void  of  any  "an- 
cient and  fish-like  smells''  but  with  ''tales  of  diverse  wonderful 
escapes  of  exceeding  many  and  great  Fyshes."  He  is  none  other 
than  the  Dean  of  the  College. 


The  Annual  Dance  of  the  Kappa  Psi  Fraternity  was  held  at 
the  Belfield  Countr>'  Club  evening  of  Monday,  IMarch  27th.  It  was 
an  exceedingly  successful  affair,  well  attended  and  put  through  with 
the  finesse  and  eclat  that  generally  graces  the  functions  of  the  Col- 
lege Chapter  of  this  old  and  honorable  fraternity. 


THE  AMERICAN 

JOURNAL  OF  PHARMACY 

Vol.  94.  J'-^LY,  1922,  No.  7. 

EDITORIAL 


AS  OTHERS  SEE  US. 

"O  wad  some  pozi'cr  the  giftic  gie  us 
To  see  oursel's  as  others  see  lis 
It  wad  frac  monie  a  blunder  free  us 
And  foolish  notion." 

So  sang  the  bard  of  bonnie  Scotland.  And  the  ''giftie"  comes  to 
us  now  through  the  medium  of  the  Philadelphia  Public  Ledger,  hold- 
ing in  front  of  us  the  editorial  mirror  so  that  we  can  peer  in  and 
see  our  true  reflection. 

And  this  is  what  we  see : 

''Alas,  Poor  Druggist! 

"And  now  a  speaker  before  the  sixteenth  annual  conven- 
tion of  the  California  Pharmaceutical  Association  stands  on  the 
platform  and  delivers  himself  of  the  following  sentiment; 
'Every  man  who  lays  claim  to  any  class  at  all  has  his  pet 
shade  of  face  powder,  his  particular  fragrance  of  toilet  water, 
his  favorite  shaving  soap  and  his  distinctive  preference  in  nail 
polish.  The  up-to-date  man  seeks  to  make  himself  just  as 
attractive  to  women  as  they  are  supposed  to  strive  to  make 
themselves  to  men.  Druggists  must  recognize  the  fact  that  men 
now  constitute  a  great  and  rapidly  growing  percentage  of  the 
patrons  of  the  toilet  articles,  and  they  must  make  greater  efforts 
to  accommodate  that  class  of  patronage.' 

"Time  was  when  the  life  of  a  druggist  might  have  been  con- 
sidered a  happy  one.  That  was  in  the  balmy  and  beneficent  days 
of  a  simpler  era.  In  those  days  a  druggist  simply  had  to  com- 
pound prescriptions  and  sell  some  uncomplicated  drugs  of  com- 
mon household  usage.  He  could  afford  to  sit  outside  his  store 
half  the  afternoon  on  pleasant  days  and  dispense  wisdom  to 
his  neighbors.     Cut  those  sweetly  idyllic  days  are  o'er. 

(451) 
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•'The  druggist  was  forced  by  evolution  of  business  practice 
to  become  a  merchant  of  parts.  His  day  of  peace  ended  when 
he  abandoned  the  colored  lights  in  his  window  and  added  fly- 
paper to  his  stock  of  medicines.  He  has  been  adding  things 
ever  since.  It  is  long  since  drugs  made  a  druggist.  Nowa- 
days it  is  note-paper,  children's  puzzles  and  safety  razors.  He 
watches  the  once  tentative  soda  fountain  grow  into  a  busy 
quick-lunch  counter  and  the  erstwhile  speculative  pile  of  Rob- 
inson's Family  Almanack  metamorphosize  itself  into  a  maga- 
zine and  book  stand,  with  a  case  of  fountain  pens  as  an  appen- 
dix ;  and  as  he  watches  he  must  regret  the  days  he  spent  getting 
his  degree  of  doctor  of  pharmacy  that  might  have  been  spent 
more  profitably  in  a  business  college. 

"Of  course,  he  has  the  satisfaction  of  knowing  that  he  fills 
a  more  active  and  conspicuous  place  in  the  scheme  of  civiliza- 
tion than  he  ever  did  before.  But  his  satisfaction  must  be  tinged 
with  regret  over  his  ever-increasing  responsibilities.  And  now" 
there  is  this  latest  burden.  The  gentleman  from  California  in- 
forms him  that  herafter  he  must  help  bear  the  burden  of  'every 
man  who  lays  claim  to  any  class  at  all.'  And  there  are  so  many 
men  who  lay  claim  to  class,  even  if  it  be  so  little,  as  to  be  called 
any  at  all.  With  his  other  cares  the  druggist  must  now  assume 
that  of  chaperoning  their  development  of  class  consciousness. 
He  must  guide  them  in  the  proper  adjustments  of  their  reac- 
tions to  the  fragrance  of  various  toilet  waters.  He  must  help 
them  to  cultivate  a  nice  taste  in  nail  polish.  If  they  go  wrong* 
on  the  shade  of  their  face  powder,  his  the  blame! 

"Verily,  the  march  of  progress  lays  a  heavy  hand  upon  us. 
And  here  is  a  new  item,  this  discovery  that  the  male  of  human- 
kind has  set  out  to  emulate  the  peacock  by  making  itself  attrac- 
tive to  the  female  of  the  species  with  the  aid  of  toilet  water, 
face  powder,  nail  polish  and  the  more  subtly  seductive  varieties 
of  shaving  soap.     Alas,  poor  druggist !" 

The  vision  ends.     The  reflection  vanishes. 

But  we  are  not  conscious  after  all  that  we  have  looked  at  our- 
selves. Comes  to  us  the  recollection  of  a  seashore  trip,  when,  at 
that  resort,  we  looked  into  a  crooked  mirror  and  we  saw  a  crooked 
man,  and.  although  we  knew  that  the  crooked  man  had  on  our  clothes 
and  a  ])ersonality  that,  bereft  of  its  distortions,  might  have  looked 
our  very  part — still  we  knew  in  our  heart  that  this  figure  in  the 
mirror  did  not  do  us  justice  at  all  and  was  but  the  fun-provoking 
contortion  of  a  perverted  mirror.  It  produced  an  earnest  laugh, 
but  we  promptly  sauntered  away  from  that  mirror,  forgiving  it  and 
aiming  to  forget  it,  l)Ut  clandestinely  keeping  an  eye  to  windward 
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searching  for  an  honest  mirror  so  that  \vc  might  convince  ourselves 
that  we  were  not  so  foohsh  looking  after  all. 

Indeed,  then,  wc  are  indehted  to  the  columns  of  the  Ledger  for 
holding  hefore  us  a  fantastic  mirror  that  provides  us  with  an 
earnest  laugh.  .\t  the  same  time  we  do  grant  that  it  portrays  part 
of  our  anatomical  landscape  with  perfect  verity. 

But  there  is  a  greater  charm  in  the  story  of  another  mirror, 
and  we  take  liherties  in  recording  its  picture : 

'"The  learned  looking,  lo.ig  faced  apothecary  of  other  days, 
with  his  round  skull  cap  of  ancient  hlack,  and  the  fra}'ed  coat 
of  ill-dyed  mohair,  is  no  longer  with  us.  The  scantily  win- 
dowed emporium  where  his  highness  the  apothecary  held  court 
among  his  herbs  and  simples  and  the  gaudy  pots  of  cerates 
and  unguents,  is  but  a  retrospective  vision,  and  while  we  can 
quite  comfortably  conjure  up  nice  things  to  say  about  the 
venerable  old  institution  and  its  occupant,  none  of  us  in  a  sense 
regrets  the  passing  away  of  them.  The  evolution  which  came 
with  the  racing  years  saw  the  dusty  but  respectable  old  apothe- 
cary changed  into  the  dapper  business-like  pharmacist  who, 
at  our  street  corner,  cheerfully  supplies  our  every  want,  in  his 
and  many  other  lines.  The  dustier  emporium  where  the  accu- 
mulated odors  of  old  and  evil  smelling  herbs  long  offended  our 
finer  sensibilities  has  been  supplanted  by  the  broad  windowed 
and  well  ventilated  business  establishment  where  the  olfactory 
equipment  of  the  most  delicate  patron  is  never  offended  except 
when  an  occasional  i)rescriber  persists  in  exploiting  the  foul 
valerianate. 

"With  this  mutation,  however,  came  of  necessity  a  comple- 
mentary change  and  a  change  that  is  not  to  the  liking  of  any 
of  us.  The  apothecary  of  other  years,  in  spite  of  his  murkiness 
and  dust,  cherished  in  his  heart  ideals  that  reflected  much  credit 
on  his  profession.  He  was  often  a  keen  student,  a  wide  reader, 
and  a  clever  experimenter,  and  quite  conscious  of  his  importance 
as  the  physician's  co-worker  and  assistant  in  the  altruistic  task 
of  curing  the  ills  of  the  people. 

"The  pills  that  he  dispensed  in  their  neat  turned  wooden 
containers  were  his  own  handiwork.  He  fashioned  them  with 
his  own  fingers  and  knew  with  considerable  exactness  just  what 
they  contained  and  precisely  how  much  of  each  ingredient.  The 
plaster  which  he  handed  to  his  patron  was  likewise  a  product 
of  his  establishment.  Evenly  spread  on  a  piece  of  fine  chamois 
or  flannel  and  carefully  cut  with  his  own  deft  hands  it  pos- 

'A  former  contribution  by  the  Editor  to  another  drug-  journal. 
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sessed  virtues  that  no  factory  made  plaster,  no  matter  how 
pleasing  to  the  eye,  can  ever  hope  to  possess.  His  ungnents  and 
cerates  were  especially  his  pride  and  his  repository  of  these 
smooth  and  gritless  articles  of  medical  ware  held  a  prominent 
place  in  his  emporium.  The  containers,  gaudy  in  blue  and  gold 
and  neatly  arranged  in  even  shouldered  rows  like  a  street  of 
mosques  or  minarets,  blazoned  forth  the  story  of  his  eternal 
care  in  all  things  that  really  pertained  to  the  professional  side 
of  his  make-up. 

"Today,  however,  the  rolling  of  real  pills  is  almost  an 
Egyptian  art,  and  the  novice  on  the  staff  of  the  pharmacy  won- 
ders whether  the  pill  machine  is  an  instrument  of  torture  or 
some  forbidden  gambling  device.  The  excipient  bottle  hides 
behind  a  bottle  of  aspirin  tablets  and  the  althsea  container  com- 
plains of  inertia.  The  plaster  machine,  perforator  and  cutter, 
rusty  and  forlorn  looking,  repose  in  the  cellar  with  the  rest  of 
the  questionable  junk,  those  things  which  we  expect  to  discard 
tomorrow,  the  tomorrow  that  never  comes.  The  lettered  oint- 
ment pots  still  remain,  but  bereft  of  their  former  glory  and 
their  contents  can  no  longer  proclaim  the  glory  of  the  magis- 
ter's  handiwork,  for  they  are  but  part  of  a  fifty  pound  batch 
from  the  ointment  factory. 

"The  pills  in  the  modern  pharmacy,  the  thousand  odd  varie- 
ties in  their  riot  of  colorful  trappings,  all  come  from  some  pill 
factory  or  other  where  giddy  machinery  turns  them  out  by 
the  millions,  even-shaped  and  uniform  in  size.  They  lack  the 
personality  of  the  old  hand  made  soft  mass  pill  of  the  apothe- 
cary that  even  before  Bertillon's  days  often  exhibited  very  dis- 
tinct digital  prints.  What  they  lack  in  personality  they  may  dis- 
count in  cleanliness.  But  we  still  persist  in  the  belief  that  in 
therapeutic  efficacy  the  pills  of  the  old  apothecary  far  excel  the 
fossilized,  petrified  pills  dispensed  today  in  many  a  store  and 
many  a  doctor's  office.  Those  hand  made  plasters  that  we 
know  no  more  are  displaced  by  the  neat  gauze  covered  plas- 
ters made  by  the  mile  and  sold  by  the  yard.  And  other,  many 
other,  things  that  the  old  apothecary  loved  to  prepare  with 
his  own  hands  are  now  made  in  the  factory  and  doled  out  in 
portions  to  the  i)urchasing  druggist. 

"Thus  the  work  of  the  aj^othecary  has  gone  out  of  his  hands 
and  he  is  now  in  the  main  but  a  jobber  of  other  people's  manu- 
factures. Many  persons  today  say  that  the  pharmacist  as  such 
has  no  real  reason  for  existence  as  a  professional  man ;  that 
the  commercial  ])hase  of  his  makeuj)  has  of  necessity  and  quite 
naturally  overwhelmed  or  eclii)sed  the  ])rofessional  side  of  his 
calling,  and  the  grocer  and  hardware  dealer  have  as  much  right 
as  the  i)harmacist  to  be  deemed  professional.  There  is  quite 
some  reason  for  persons  holding  this  viewpoint.     Many  drug* 
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stores  are  ridding  themselves  of  their  prescription  practice  be- 
cause they  find  selling  talking  machines  more  profitable,  and 
since  profit  is  all  that  the  philosopher's  stone  means  for  some 
people — that  is  a  wise  thing  for  them  to  do.  Other  drug  stores 
for  all  the  real  prescription  service  that  they  can  furnish  might 
serve  the  public  better  by  selling  more  talking  machines  and 
compounding  fewer  prescriptions. 

"There  is  no  one  to  blame  for  these  changes.  They  have 
come  to  us  simply  as  a  natural  course  of  events.  Pharmacy 
cannot  say  that  her  birthright  has  been  craftily  taken  away 
from  her.  Nor  can  we  say  that  the  change  has  been  due  to 
negligence  on  the  part  of  the  individual  pharmacist.  Indeed, 
wnth  the  rapid  and  marked  changes  that  have  come  his  way  it 
is  surprising  that  things  remain  as  well  as  they  do. 

"We  have  spoken  of  yesterday  and  of  today,  but  what  does 
tomorrow  hold  for  us?  If  the  pessimist  among  us  can  dwell 
on  the  lost  art  and  the  passing  away  of  the  profession,  can  the 
optimist  see  in  tomorrow  a  promise  of  a  return  of  the  heritage 
and  a  rehabilitation  of  the  calling?  Shall  we  go  on  as  vendors 
of  ready  made  medicines,  and  as  commercial,  public  serving 
institutions  on  a  par  with  the  corner  grocery  or  delicatessen,  or 
are  there  hopes  of  more  opportunities  for  the  pharmacist  to 
ofifer  real  professional  service?     That  is  the  question. 

"And  it  is  a  question  that  is  difficult  to  answer  even  in  an 
approximately  correct  fashion.  In  truth  ninety  per  cent,  of  oui^ 
retail  pharmacists,  in  spite  of  their  inherent  desire  to  be  con- 
sidered meml)ers  of  a  profession,  are  disinterested  and  meekly 
accept  a  tradesman's  mode  of  making  a  living.  And  this  is  in 
a  sense  humanly  natural.  It  is  almost  inconceivable  that  they 
can,  under  existing  conditions,  aspire  to  anything  higher  than 
or  different  from  what  they  are  doing.  They  intimate  that  the 
greatest  portion  of  the  agitation  which  constantly  demands  the 
attention  of  the  calling  is  fostered  by  persons  who  are  in  a 
sense  outside  the  realm  of  the  calling  itself.  The  college  pro- 
fessors and  State  Board  members  are  stated  by  them  to  be 
responsible  for  the  gossiping  and  mischief  making  that  often 
bid  fair  to  disturb  the  harmony  of  the  inner  circle  of  the  phar- 
macy and  to  eventually  cause  the  divorce  of  the  professional 
from  the  commercial  side  of  the  calling. 

"Asks  the  corner  druggist  'why  on  earth  the  need  for  all 
this  disturbance?  There  is  nothing  wrong  at  all  in  harmoniz- 
ing the  business  phase  with  the  professional  end  of  my  life 
work.  I  can  compound  prescriptions  quite  as  accurately  and  at 
the  same  time  enhance  my  picayune  professional  receipts  by  col- 
lecting commissions  on  the  sale  of  a  Victrola.'  And  the  citi- 
zenry has  been  taught  to  understand  things  according  to  his 
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light.  The  lay  person  will  cheerfully  listen  to  a  selection  of 
records  while  waiting  to  have  his  prescription  filled  even  though 
he  appreciates  that  it  is  a  long  way  from  selling  a  talking  ma- 
chine to  compounding  a  prescription.  The  same  person  would 
steer  very  clear  of  a  doctor  who  would  listen  to  his  heart  sounds 
and  at  the  same  time  try  to  sell  him  an  automobile. 

"In  other  words,  the  public  has  been  improperly  guided  to 
the  illusion  that  the  diversified  features  of  the  pharmacist's 
business  in  no  way  impair  his  usefulness  as  a  man  who  in  his 
spare  moments  can  ofifer  a  little  professional  service  in  the  way 
of  compounding  a  prescription  or  two.  And  without  being 
unduly  pessimistic  we  often  feel  that  it  is  this  apathy  exhibited 
by  the  public  mind  that  has  helped  to  demoralize  pharmacy. 
It  is  only  when  the  public  is  disillusioned  and  taught  again  to 
demand  real  professional  service  from  the  pharmacist  that 
pharmacy  will  come  into  its  own.  And  how  can  the  public 
obtain  this  new  impression  of  the  service  that  can  be  offered 
by  the  new  pharmacist?  As  we  see  it — only  after  the  phar- 
macist is  properly  equipped  to  offer  this  type  of  professional 
service — and  this  equipment  consists  of  a  liberal  education, 
and  the  capacity  to  serve. 

"There  never  has  been  a  time  more  fortunate  than  the  pres- 
ent for  pharmacy  to  assert  itself  and  to  proclaim  its  real  and 
tangible  claim  and  ability  to  render  truly  professional  service. 
The  art  of  medicine  is  rapidly  attaining  the  heights  of  true 
science  and  the  time  is  long  past  when  the  'handmaiden'  of 
medicine  had  nothing  else  in  her  code  of  duties  but  the  com- 
pounding and  dispensing  of  medicine.  The  scope  of  true  phar- 
maceutical service  has  considerably  broadened  and  the  pre- 
scription department  will  not  be  the  only  herald  of  professional- 
ism in  the  pharmacy  of  tomorrow.  There  are  opportunities, 
even  if  not  boundless,  for  offering  clinical  service.  The  new 
pharmacist  shall  and  must  be  so  trained  that  he  can  offer  the 
physician  this  high  type  of  service. 

"The  natural  recoil  which  wise  men  long  ago  predicted  has 
come  and  physicians  do  not  place  as  much  reliance  today  upon 
purple  ])iiis  and  tasteless  tablets  as  they  did  a  decade  ago.  The 
ex])erience  of  years  has  taught  them  that  the  old  fashioned  re- 
cipe, freshly  concocted  and  properly  j^reixired.  has  much  in 
])oint  of  advantage  over  factory  made  compressed  medicines. 
The  world  war  period  also  has  changed  many  dispensers  into 
prescribers,  who  found  it  more  economical  to  let  the  phar- 
macist buy  when  the  prices  of  drug  substances  climbed  to  such 
dizzy  heights  and  many  of  these  war  made  prescribers  will 
continue  in  their  more  pleasant  and  less  costly  habits  for  some 
time. 
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"Uotanical  drugs  are  rapidly  pushing  to  the   front  again, 

and  the  old  school  which  taught  'that  there  is  a  plant  in  Nature's 

o-arden   for  every  human   ill'   is   re-e.stablishing  its  grip  on  the 
^       ...        •    ]' 
physician  s  mind. 

••W'i^h  these  facts  in  mind  there  comes  to  us  mentally  a 
picture  of  what  we  choose  to  term  the  new  pharmacy. 

"To  the  general  public  this  pharmacy  will  offer  such  articles 
as  are  legitimate  drug  store  products — sickroom  equipment, 
spices,  crude  drugs,  toilet  preparations  and  perfumes,  official 
preparations  and  household  medicines.  It  will  leave  the  coffee 
and  tea  to  the  grocer,  the  cigars  and  cigarettes  to  the  corner 
cigar  store,  the  soda  fountain  and  candy  to  the  confectioner. 
To  the  physician  it  will  offer  clinical  service,  diagnostic  tests 
such  as  blood  counts,  biochemic  analyses,  bacteriologic  pro- 
cedures, vaccine  and  bacterin  preparations,  urinalyses,  water 
analyses,  sputum  and  smear  examinations,  complement  fixation 
tests  and  all  such  items  of  clinical  work. 

"The  pharmacy  can  well  be  the  place  w4iere  the  physician 
can  obtain  information  concerning  new  and  rare  articles  of 
materia  medica  as  well  as  a  supply  of  the  articles  themselves. 
The  library  of  the  pharmacy  shall  be  comprehensive  and  at  the 
service  of  the  physician.  '  The  well  trained  pharmacist  can 
readily  by  these  means  become  the  confidant  of  both  the  physi- 
cian and  patient  and  will  earn  the  respect  of  both.  The  pre- 
scription department  will  be  modern  in  every  respect  and  sup- 
plied \yith  nothing  but  the  highest  grade  of  drugs  and 
medicines.  Its  personnel  shall  be  intelligent  and  painstakingly 
careful,  its  equipment  up  to  date,  and  its  conduct  immaculately 
clean  and  correct.  There  w^ill  be  no  counter  prescribing,  and 
the  complementary  evil — dispensing  by  the  physician — will  nat- 
urally subside  and  probably  be  a  negligible  factor  of  competi- 
tion. 

"It  may  be  only  the  Arcadian  j)harmacy  that  will  conform 
to  all  the  foregoing  stipulations — but  Arcadia  w^as  never  closer 
to  us  than  it  is  now\ 

"The  recrudescence  and  rehabilitation  of  the  profession  of 
pharmacy  will  be  made  certain  only  if  standards  and  instru- 
ments of  education  are  elevated  to  such  a  scale  as  to  insure 
for  the  conduct  of  these  several  professional  duties  men  who 
are  completely  fitted  by  training  to  their  respective  parts. 
The  divorce  of  the  commercial  from  the  professional  will  come 
then  as  a  matter  of  course.  The  writing  on  the  wall  has  it 
that  the  ninety  per  cent,  commercial  and  ten  per  cent,  profes- 
sional drug  store  shall  inevitably  pass  away  and  its  professional 
duties  be  absorbed  by  the  new  and  ethical  pharmacy. 
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"The  new  pharmacy  managed  by  the  new  pharmacist  is  to 
re-establish  itself  as  a  serious,  legitimate  and  altruistic  pro- 
fession, and  the  sooner  it  comes  the  better  it  will  be  for  every- 
one concerned,  the  physician,  the  laity  and  the  pharmacist." 

And  the  story  of  this  mirror  is  no  illusion. 

I.  G. 


SELECTED  EDITORIAL 


THE  FAITH  OF  THE  SCIENTIST.* 

The  things  we  are  surest  about  we  do  not  talk  about.  We  do 
not  have  to.  There  are  certain  things  that  all  sensible  men  take 
for  granted  and  there  is  no  use  tying  to  convince  those  who  are  not 
sensible.  But  once  in  a  while  it  is  well  to  dig  down  to  the  very 
foundations  of  our  faith  to  see  what  they  are. 

There  is  one  principle  that  underlies  all  of  the  sciences  as  it 
does  all  ordinary  life  and  yet  is  not  often  specifically  pointed  out. 

This  is  the  invariance  of  nature  or  the  constancy  of  cause  and 
effect.  That  under  the  same  circumstances  the  same  thing  will  hap- 
pen always  anywhere.  This  is  a  bit  vague,  for,  of  course,  the  cir- 
cumstances are  never  twice  the  same  all  through  the  universe.  And 
nobody  can  prove  it  or  tell  why  it  must  be  so. 

For  instance,  who  knows  if  the  law  of  gravitation  will  hold 
true  tomorrow?  Why  should  not  all  particles  of  matter  repel  one 
another  instead  of  attracting  one  another? 

Suppose  some  erratic  oak  tree,  in  a  desire  to  be  original,  should 
begin  to  bear  watermelons  instead  of  acorns?  Who  is  entitled  to 
tell  it  that  it  cannot?  Suppose  the  earth  should  get  tired  of  always 
turning  the  same  way  and  take  a  notion  to  turn  from  east  to  west  for 
a  change?  How  do  you  know  it  won't?  You  don't  know.  Yet  you 
are  sure  it  won't. 

The  only  reason  you  can  give  is  that  this  never  has  happened, 
but  that  is  merely  the  prejudice  of  the  conservative,  the  negation  of 
all  progress. 

*Through  Science  Service. 


Yet  this  principle,  that  like  causes  always  produce  like  effects, 
has  to  l)e  assumed  by  pure  faith  before  we  can  undertake  our  next 
day's  work.  It  is  also  a  necessary  assumption  in  all  scientific  cal- 
culations. Let  us  consider,  for  instance,  the  astronomer,  for  he  in- 
dulges in  longer  term  prophecies  with  greater  assurance  and  success 
than  any  other  scientist.  The  point  is  best  put  by  a  French  poet, 
Sully-Prudhomme.  in  a  beautiful  sonnet  that  may  be  translated  as 
follows : 

THE  RENDEZVOUS 

By  Sully-Prudhomme 

'Tis  late ;  the  astronomer  his  vigil  stern 
On  lofty  tower  prolongs.     In  silent  space 
He  seeks  his  golden  isles,  nor  turns  his  face 
Till  starry  host  grows  pale  with  morn's  return. 

Bright  worlds,  as  grain  the  winnowing  flail  doth  spurn. 
Fly  past  thick-clustering  nebul?e  a-light ; 
His  eager  gaze  one  streaming  orb  pursues  in  flight. 
He  calls:  "This  hour,  ten  centuries  hence,  return.'' 

Return  it  shall.     Nor  time  nor  space  abates. 
The  Everlasting  Fact  it  never  can  assail, 
^len  pass  from  view;  Eternal  Science  waits. 

And  though  Humanity  itself  should  fail. 
Fair  Truth  will  stand,  alone,  upon  the  tower 
To  keep  that  tryst  at  the  appointed  hour. 

(Translated  by  F.  P.  H.) 

Now  I  fancy  that  Sully-Prudhomme,  with  {X)etic  license,  has 
exaggerated  a  bit  the  marvellous  power  of  prescience  possessed  by 
the  astronomer.  To  fix  the  exact  hour  for  a  comet's  return  a  thou- 
sand years  in  advance  is  rather  closer  figuring  than  we  can  do  with 
certainty.  There  is  always  the  possibility  that  the  comet  may  be 
wrecked  in  a  collision  or  side-tracked  by  some  star. 

But  Sully-Prudhomme  does  not  exaggerate  the  confidence  of  the 
scientist  in  his  fundamental  principle  of  the  constancy  of  natural 
law.  The  astronomer  is  willing  to  stake  his  life,  or  what  he  values 
more,  his  scientific  reputation,  that  if  none  of  these  accidents  happen 
and  if  he  has  rightly  v.eighed  all  the  factors  involved  the  result  will 
be  exactly  as  he  says.  He  is  so  sure  of  it  that  if  a  comet  does  not 
retum  on  an  exi)ected  date  he  will  be  confident  that  some  unfore- 
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seen  force  has  intervened  and  he  will  set  about  to  find  it.  If  he 
does  not  find  out  what  is  wrong,  other  astronomers  will  take  up  the 
task  and  devote  their  lives  to  finding  the  cause  of  the  discrepancy. 
They  may  keep  at  the  problem  for  a  thousand  years  and  never 
think  of  saying:  "Well,  perhaps  there  isn't  any  reason.  Comets  are 
queer  things  anyway." 

And  if  an  oak  tree  should  take  to  bearing  watermelons — things 
almost  as  unexpected  have  happened — the  botanists  would  be  abso- 
lutely positive  there  was  something  new  inside  or  outside  the  tree 
that  set  it  to  acting  so.  They  would  start  to  experimenting  and  prob- 
ably find  out  what  it  was  in  the  course  of  time.  "There's  a  reason" 
is  the  faith  of  the  scientist  and  so  far  he  has  never  been  belied. 

Edwin  E.  Slosson. 


ORIGINAL  PAPERS 


THE  PROFESSION  OF  PHARMACY.* 

By  Victor  C.  Vaughan,  M.  D.,  LL.  D. 
Mr.  President,  Members  of  the  Faculty,  Students  of  the  Graduating 

Class: 

It  is  a  great  honor  to  be  called  upon  to  deliver  the  commence- 
ment address  at  this  ancient  and  honorable  institution  of  learning.  I 
have  chosen  to  speak  to  you  concerning  the  profession  of  pharmacy. 
From  the  remotest  times  of  which  we  have  record  those  who  pre- 
pare medicines  have  been  set  aside  as  a  special,  learned  and  honor- 
able class.  In  the  papyrus  of  Sent,  written  3000  B.  C,  it  is  shown 
that  the  physicians  of  that  time  sent  their  prescriptions  to  the  priests 
of  Isis,  who  prepared  them,  and  accompanied  their  preparation  by 
certain  ceremonies  and  incantations.  In  the  Ebers  papyrus,  1550  B. 
C,  special  mention  is  made  ol  pharmaceutical  preparations,  including 
not  only  vegetable  drugs,  but  also  mineral  ])reparations,  ointments, 
blisters,  etc.  In  the  Old  Testament  the  apothecary  and  his  art  are 
frequently  mentioned.  Moses,  in  the  thirtieth  chapter  of  Exodus, 
is  instructed  by  the  Lord  to  take  jiure  myrrh,  sweet  cinnamon  and 

♦Commencement  .Vddrcss  before  the  Philadelphia  College  of  Pharmacy, 
June,  1922. 
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calamus,  and  make  thereof  a  lioly  ointment  compounded  after  the 
art  of  the  a])othecary.  With  this  he  was  told  to  annoint  Aaron  and 
his  sons  and  consecrate  them  that  they  may  minster  unto  the  Lord. 
In  h'cclesiastes  we  are  informed  that  the  pharmacy  of  that  time  in- 
cluded a  large  number  of  vegetable  preparations — myrrh,  calamus, 
cassia,  cinnamon,  galbanum,  and  others  being  mentioned.  The  gather- 
ing of  mandrakes  and  their  value  are  mentioned  and  emphasized  in 
the  thirtieth  chapter  of  Genesis. 

The  Chinese  practiced  pharmacy  niany  centuries  before  our 
era.  and  when  their  records  have  been  studied  accurately  I  have  no 
doubt  that  much  light  will  be  thrown  upon  the  early  superstition 
of  man.  Within  our  own  time  we  have  seen  native  Chinese  prescrip- 
tions made  up  of  varied  collections  of  plants  mixed  with  the  bones 
and  excrement  of  animals.  We  look  upon  these  remedies  and  think 
of  man's  taking  them  with  disgust,  but  we  should  remember  that 
for  centuries  it  was  a  common  belief,  apparently  of  world-wide  dis- 
tribution, that  the  excrements  of  animals  retained  the  properties  of 
the  animal  from  which  they  came.  The  English  pharmacopeia  as 
late  as  1721  provided  for  remedies  pre]:)ared  from  oyster  shells. 
crabs'  eyes,  burnt  harts'  horns,  crabs'  claws,  and  other  equally  inert 
and  uninviting  preparations.  A  powder  sold  in  England  as  late  as 
the  middle  of  the  nineteenth  century  consisted  of  crabs'  eyes,  crabs' 
claws,  certain  excrementitious  substances,  and  a  jelly  obtained  by 
boiling  the  horns  of  a  stag.  This  powder  had  quite  a  vogue,  was  pre- 
scribed by  some  learned  physicians,  and  was  purchased  by  the  super- 
stitious wealthy  at  a  price  of  40s.  per  ounce.  Indeed,  it  is  not 
necessary  to  go  back  far  in  years  or  to  leave  our  own  country  in  order 
to  show  that  animal  excrement  has  been  used  in  the  treatment  of 
disease.  I,  myself,  have  seen  a  tea  prepared  from  the  dung  of  sheep 
administered  to  children  suffering  from  measles,  and  I  have  known 
of  the  application  of  the  skin  of  a  black  cat,  killed  in  the  dark  of 
the  moon,  to  the  head  as  a  cure  for  epilepsy. 

Polypharmacy,  by  which  is  understood  the  mixture  of  a  great 
many  substances  in  a  single  prescription,  came  into  vogue  many 
centuries  ago  and  has  not  entirely  disappeared  up  to  the  present 
time,  although  it  is  condemned  by  both  pharmacist  and  physician. 
Some  of  the  older  shotgun  prescriptions  contained  from  fifty  to 
seventy  ingredients,  and  I  have  found  a  patient  taking,  on  the  pre- 
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scription  of  a  physician,  not  only  chemical  incompatibles,  but  also 
physiologic  antagonists. 

One  of  the  most  ancient,  and  probably  the  most  important, 
works  on  mav'eria  medica  of  the  time  was  written  in  the  first  century 
of  our  era  by  Dioscorides.  This  work  enumerated  four  hundred 
plants  and  drugs,  and  it  continued  to  be  the  chief  reference  work  on 
this  subject  until  the  seventeenth  century. 

Laws  for  the  pur[)ose  of  securing  the  proper  perparation  of 
prescriptions  and  for  the  prevention  of  the  introduction  of  poisonous 
ingredients  extend  far  back  in  time.  In  the  eighth  century  the  Arabs, 
who  at  that  time  were  the  leaders  in  medicine,  legalized  the  apothe- 
cary and  prescribed  his  duties.  In  the  thirteenth  century  Frederick 
II  enacted  a  law,  which  for  a  long  time  remained  in  force  in  Sicily, 
and  which  forbade  the  employment  in  any  prescription  of  impure, 
adulterated,  or  noxious  ingredients.  According  to  this  law,  pharma- 
cists were  divided  into  two  classes,  one  of  which  limited  its  trade  to 
the  sale  of  simple  drugs  at  prices  fixed  by  the  law,  while  the  other 
prepared  and  dispensed  prescriptions  written  by  medical  men.  Dur- 
ing the  middle  ages  pharmacy  seems  to  have  been  largely  under  the 
control  of  the  Benedictine  Monks,  some  of  whom,  like  Basil  Valen- 
tine, made  important  contributions  to  both  pharmacy  and  chemistry. 

A  prominent  London  apothecary,  a  cousin  of  Anne  Boleyn,  one 
of  the  unfortunate  wives  of  Henry  VIII,  wrote  as  follows  concern- 
ing the  pharmacist:  "His  garden  must  be  at  hand,  with  plenty  of 
herbs,  and  seeds,  and  roots.  He  must  read  Dioscorides.  He  must 
have  mortars,  pots,  filters,  glasses  and  boxes  clean  and  sweet.  He 
must  have  two  places  in  the  shop,  one  most  clean  for  physic,  and  a 
base  place  for  chirurgic  stufT.  He  is  neither  to  increase  nor  to  dimin- 
ish the  physician's  prescription  ;  he  is  neither  to  buy  nor  to  sell  rotten 
drugs.  He  is  only  to  meddle  in  his  own  vocation ;  and  to  remember 
that  his  office  is  only  to  be  the  physician's  cook."  The  "Apothecaries, 
or  pharmacists,  of  England  were  first  incorporated  with  the  grocers, 
but  this  i)roved  unsatisfactory  and  a  separate  charter  was  obtained  in 
1617.  There  were  at  that  time,  it  appears,  one  hundred  and  four- 
teen ])harmacists  in  London.  The  law  provided  that  the  sale  of 
medicines  should  be  wholly  in  the  hands  of  the  apothecaries,  the  sur- 
geons on  the  one  hand  and  the  grocers  on  the  other,  being  forbidden 
to  sell  medicines.  In  1841  the  Pharmaceutical  Society  of  Great  Bri- 
tain, "for  advancing  the  knowledge  of  chemistry  and  pharmacy  and 


'^'"juiT'ii'-;''™' [  The  Profession  of  Pharmacy  463 

promoting"  a  uniforni  system  of  education  for  those  who  should  prac- 
tice the  same,  also  for  protecting  the  collective  and  individual 
interests  and  privileges  of  all  its  members,  in  the  event  of  any  hos- 
tile attack  in  Parliament  or  elsewhere.''  was  instituted  and  two  years 
later  a  royal  charter  was  granted.  This  society  now  controls  and 
directs  the  j^ractice  of  pharmacy  in  Great  Britain.  In  that  country 
one  \\'ho  wishes  to  enter  the  })rofession  must  pass  a  preliminary 
examination  before  he  can  become  a  registered  student  or  appren- 
tice. A  second  examination  is  necessary  before  he  can  become  a 
registeied  chemist  or  druggist.  A  third,  or  major,  examination  quali- 
fies for  registration  as  a  pharmaceutical  chemist.  In  most  countries 
of  Continental  Europe,  the  preparation  and  dispensing  of  prescrip- 
tions is  limited  to  pharmacists.  The  pharmacist  is  not  allowed  to 
prescribe,  nor  is  the  medical  man  permitted  to  dispense  except  under 
special  license  and  in  rural  and  village  communities  where  a  pharma- 
cist could  not  make  a  living.  In  Holland  it  is  illegal  for  a  pharmacist 
and  physician  to  make  any  agreement  as  to  the  supply  or  price  of 
medicine.  In  Austria,  Germany,  Italy,  and  Russia,  the  number  of 
apothecaries  is  limited  by  law  according  to  the  population.  In  France. 
Switzerland,  Belgium  and  Holland  there  is  no  such  limitation,  but  in 
practically  all  Continental  European  countries  the  pharmacist  con- 
fines himself  to  the  filling  of  prescriptions,  of  which  he  must  keep 
copies  for  a  definite  time. 

The  history  of  pharmacy  in  this  country  is,  I  suppose,  quite 
familiar  to  all  of  you.  This  college.  I  believe,  was  the  first  devoted 
to  {)harniacy  to  be  established  in  the  United  States,  and  it  is  not  a  dis- 
courtesy to  other  colleges  of  pharmacy  to  say  that  this  institution 
has  been  the  leader  in  professional  education  throughout  the  one 
hundred  years  of  its  existence.  During  the  third  quarter  of  the  last 
century,  schools  of  pharmacy  were  established  in  several  state  uni- 
versities. At  that  time  the  pharmacy  school  consisted  largely  of  the 
chemical  laboratory  and  one  of  the  professors  in  the  pharmacv  school 
was,  in  several  instances,  at  least,  director  of  the  chemical  labora- 
tory. About  the  same  time  the  manufacturing  chemist  came  into 
existence  and  developed  like  a  green  bay  tree.  The  compounding  of 
prescriptions  by  the  pharmacist  has  become  an  almost  lost  art ;  in  fact, 
the  local  pharmacy  has  almost  passed  out  of  existence.  The  drug 
store  has  been  converted  into  soft  drink  parlors,  cigar  shops,  and  mis- 
cellaneous sales  rooms.  In  the  drug  stores  medicines  prepared  by  the 
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manufacturing  chemist  are  sold,  but  the  salesman  need  not  know 
an}thing  about  pharmacy.  To  the  superficial  observer  the  pharmacist 
has  lost  much  in  dignity  and  importance.  Fifty  years  or  more  ago 
the  apothecary's  apprentice  was  instructed  in  the  delicate  and  dif- 
ficult art  of  compounding  prescriptions.  He  took  his  first  lessons  in 
practical  chemistry.  He  was  compelled  by  the  demands  made  upon 
him  daily  to  familiarize  himself  with  the  directions  contained  in  the 
pharmacopeia.  Hourly  he  consulted  that  voluminous  and  weighty 
vokmie  known  as  the  dispensatory.  In  order  to  answer  intelligently 
the  many  questions  asked  him,  he  spent  largely  of  his  spare  hours 
poring  over  his  materia  medica,  and  in  order  to  keep  abreast  of  the 
times  and  be  able  to  converse  with  the  young  doctor  whose  pills  and 
powders  he  compounded,  he  had  to  read  current  medical  and  pharma- 
ceutical journals.  Indeed,  the  old  pharmacy  laid  the  foundation  for 
many  a  chemist,  pointed  out  the  pathway  to  many  a  naturalist,  and 
opened  the  way  for  many  young  men  who  entered  upon  the  study  of 
medicine.  The  apothecary's  clerk  of  that  time,  while  he  did  much 
menial  work,  such  as  cleaning  mortars  and  pestles,  was  compelled  to 
develop  his  brain  at  the  same  time.  As  a  school  of  experience  and 
an  opportunity  for  intellectual  growth,  the  drug  store  of  today,  with 
its  fancy  show  windows,  its  marble  soda  water  fountain,  and  its  ice 
cream  restaurant  attachment,  does  not  compare  with  the  soml^re  old 
apothecary  shop  of  one  hundred  years  ago.  Does  this  mean  that 
there  is  no  longer  need  of  intellectuality  in  the  life  of  the  pharmacist? 
I  think  not.  The  pharmacist  may  be  defined  as  one  who  is  con- 
cerned in  the  preparation  of  any  medicinal  agent,  vyhether  such  agent 
be  mineral,  vegetable,  synthetic,  or  biologic ;  in  fact,  the  field  of 
pharmacy  has  been  within  the  past  fifty  years  §&  greatly  enlarged,  so 
markedly  increased  in  fertility,  so  greatly  multiplied  in  the  variety  of 
its  products  and  so  diversified  in  the  methods  required  for  its  proper 
cultivation,  that  the  old-time  pharmacist  has  for  the  time  been  almost 
forgotten ;  but  we  cannot  afford  to  neglect  him  or  to  dispense  with 
his  services. 

In  fact,  the  duties  of  the  j)harmacist  have  been  multijilied  a 
hundredfold.  The  manufacturing  chemist  of  today  in  part  takes  the 
place  of  the  old-time  pharmacist.  Instead  of  making  pills  in  a 
mortar  and  on  a  tile  by  the  dozen  he  now  makes  them  in  hundreds, 
runs  the  paste  through  a  machine,  and  turns  out  the  product  by  the 
hogshead.     He  coats,  glosses  or  capsules  his  nauseous  drugs,  render- 
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ing  their  deglutition  more  acceptable,  while  in  no  way  impairing  the 
prom])tness  and  efficiency  of  their  action.  There  is  still  a  promising 
field  for  research  in  the  purification  and  modification  of  the  active 
principles  of  certain  plants  and  their  products.  That  this  is  true  is 
shown  by  the  recent  advances  made  in  the  treatment  of  lej)rosy  with 
the  purified  substances  obtained  from  chalmoogra  oil.  The  relation 
between  chemical  structure  and  physiologic  action  suggested  many 
years  ago  by  my  friend.  Sir  Lauder  Brunton,  has  not  yet  been  satis- 
factorily worked  out,  but  the  diggings  have  unearthed  valuable  nug- 
gets and  the  possibility  of  reaching  or  tapping  a  paying  vein  is  still 
open  to  us.  During  this  dispersion  period  of  the  activities  of  the 
pharmacist,  the  science  of  pharmacology  has  come  into  existence,  and, 
so  far,  its  development  has  been  gratifying.  It  is  now  one  of  the 
functions,  and  a  most  important  one,  of  the  pharmacist  to  test  the 
phxsiologic  action  of  medicinal  agents  on  the  lower  animals.  It 
would  be  most  interesting,  had  I  time,  to  trace  the  development  of 
studies  on  the  physiologic  efi^ects  of  drugs  and  other  agents.  It  is 
said  that  this  work  w'as  begun  by  W  epfer  and  Brunner  about  the 
middle  of  the  seventeenth  century,  when  they  demonstrated  and 
studied  the  tetanizing  action  of  nux  vomica  on  dogs.  Early  in  the 
eighteenth  century  the  great  physiologist,  Albert  von  Haller,  experi- 
mented upon  man  and  animals.  In  1765  Fontana  reported  6000  ex- 
periments with  the  venom  of  snakes  on  animals.  In  the  early  part  of 
the  nineteenth  century  pharmacology,  or  the  study  of  the  action  of 
drugs,  their  active  principles  and  chemical  compounds,  upon  the  lower 
animals  was  greatly  advanced  by  French  physiologists,  notably  Ma- 
gendie.  Claude  Bernard  and  others.  About  1850  Buchheim  founded 
in  the  University  of  Dorpat,  the  first  pharmacologic  laboratory,  in 
which  he  and  his  successor,  Robert,  did  splendid  work.  In  187^ 
there  appeared  the  first  special  journal  on  pharmacology,  the  Arcliiv. 
fiir  Rxpcr'uncntcUc  Pathologic  iiiid  Phannakolog'u\,  or,  as  it  is  gen- 
erally known,  Schmiedcherg's  Archiv.  There  are  now  at  least  three 
journals  of  world-wide  repute  devoted  to  this  subject.  Basil  \'alen- 
tine,  when  he  wished  to  study  the  effects  of  antimony  on  animals,  at 
least  so  the  report  goes,  first  tried  his  preparation  on  hogs  and  finding 
that  these  animals  thrived  on  his  discovery,  fed  some  of  his  fellow- 
monks  with  the  preparation ;  and  finding  that  they  promptly  died,  he 
designated  his  discovery  as  antimonk  or  antimony.  Having  advanced 
somewhat  in  our  morals  since  the  time  of  the  learned  monk  just  re- 
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ferred  to,  we  now  test  out  our  medicinal  agents  on  rats,  guinea  pigs, 
dogs  and  cats,  although  there  are  those  among  us  who  seem  to  think 
that  we  should  return  to  the  old  method  of  first  testing  out  our  dis- 
coveries on  human  beings  or  give  up  all  effort  to  make  discoveries  in 
our  combat  with  disease  and  in  our  effort  to  protect  our  fellow  man 
from  unnecessary  suffering  and  untimely  death. 

The  purpose  of  such  a  school  as  yours,  w4iose  commencement 
exercises  we  are  now  celebrating,  is  not,  as  I  conceive  it,  to  supply  the 
drug  store  of  today  with  salesmen.  In  my  opinion,  this  school  has  a 
higher  function  than  that  of  furnishing  clerks  who  wait  upon  cus- 
tomers at  soda  water  fountains,  sell  cigars,  and  incidentally  fill  the 
prescriptions  of  physicians  for  preparations  manufactured  by  large 
drug  houses.  There  is  need  of  skilled  chemists  in  every  one  of  the 
many  branches  into  which  this  science  is  now  divided.  All  the  mys- 
teries of  inorganic  chemistry  are  not  yet  solved  and  in  these  lie  great 
possibilities,  the  realizaton  of  which  may  materially  modify  the  prog- 
ress of  civilization.  The  unknown  in  plant  chemistry  offers  a 
boundless  field  for  research.  There  are  chemical  substances  essential 
to  plant  growth,  the  formulae  of  which  are  as  yet  unknown.  A  few 
years  ago  the  food  chemist  thought  that  he  had  quite  exhausted  his 
problem.  He  had  determined  the  amount  and  kind  of  inorganic  salts, 
carbohydrates,  fats  and  proteins — necessary  food  constituents  of  the 
daily  ration  of  the  man  who  would  do  a  day's  work,  but  when  he 
tried  to  sustain  health  by  the  administration  of  his  purified  food  prin- 
ciples he  found  that  something  was  lacking.  Then  he  read  history  a 
little  more  closely  and  acquainted  himself  with  the  wonderful  stories 
of  scurvy  and  beriberi  and  how  epidemics  of  these  diseases  had  been 
arrested  simply  by  the  administration  of  certain  foods.  In  short,  he 
found  that  something  liesides  his  five  food  principles  was  necessarv 
in  order  to  keep  the  animal  body  in  health  and  enable  it  to  do  its 
work.  These  unknown  but  essential  constituents  of  our  daily  food 
are  now  designated  as  vitamins,  a  term  which  inadequately  covers 
our  ignorance.  Indeed,  some  are  inclined  to  say  that  the  vitamins 
have  no  actual  existence  and  that  their  functions  result  from  cer- 
tain unknown  relationships  between  constituents  of  food  which  are 
probably  well  known.  This  seems  visionary  and  a  search  through 
chemical  and  physicial  agencies  for  the  vitamins  should  be  tempting 
to  both  the  skill  and  intelligence  of  the  brighest  young  men,. 

"it  has  long  been  known  that  both  therapeutic  and  poisonous  sub- 
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stances  when  introdnced  into  the  animal  bod)-  liave  a  selective  ac- 
tion. Each  seeks  its  own  predilection  tissue  in  the  body,  and  acts 
more  or  less  specifically  thereon.  Strychnia  and  allied  bodies  mani- 
fest their  activity,  most  seriously  at  least,  on  the  cord,  and  modify 
those  bodily  functions  which  are  controlled  by  the  nerves  originating 
in  the  spinal  cord.  Other  drugs  act  more  specifically  on  the  liver, 
some  on  the  alimentary  canal^  others  on  the  organs  of  elimination, 
while  still  others  have  a  more  direct  action  upon  certain  constituents 
of  the  blood.  In  searching  for  new  therapeutic  agents,  Ehrlich  has 
pointed  out  the  way  in  the  discovery  of  606  and  the  demonstration 
that  this  product  has  a  specific  action  upon  the  spirochetes  of  syphilis  : 
in  fact,  empirically  the  medical  profession  has  known  for  some  cen- 
turies that  quinine  has  a  specific  action  on  the  malarial  poison,  and 
that  the  active  principle  of  ipecac  has  a  similar  effect  upon  the 
organisms  which  cause  certain  forms  of  dysentery.  It  is  within  the 
range  of  possibility  that  the  time  will  come  that  a  preparation  will 
be  built  up  synthetically  for  the  purpose  of  having  some  direct  action 
upon  a  given  tissue  or  upon  some  parasite,  the  destruction  of  which 
is  desired ;  indeed,  the  possibilities  which  lie  before  the  well-trained 
chemist  and  physicist  are  unlimited  in  number  and  unbounded  in 
scope,  while  the  efifect  of  their  application  upon  the  welfare  of  man- 
kind must  await  future  determination. 

The  learned  man,  Admiral  Braisted,  who  is  now  your  president 
and  director,  has  wide  vision  for  the  future  of  the  Philadelphia 
School  of  Pharmacy  and  Science ;  indeed,  I  do  not  hesitate  to  say 
that  he  is  a  dreamer,  and  I  use  this  term  in  no  derogatory  sense. 
Every  great  project,  whether  it  be  educational,  political,  economical, 
or  scientific,  is  the  product  of  mind  activity.  All  these  things  must 
be  visions  or  dreams  before  they  are  cast  into  realities,  and  when 
I  say  that  your  worthy  president  is  a  dreamer,  my  intention  is  to 
copter  upon  him  a  high  compliment.  He  who  has  never  built  a  castle 
in  the  air  never  builds  a  cottage  on  the  earth.  \\'ithout  dreams  there 
would  be  no  reality.  Dreams,  such  as  I  speak  of,  are  the  light  waves 
which  point  out  possible  paths  through  the  forests  of  the  future,  some 
of  which  surely  lead  to  fertile  lands.  Your  president  desires  to  see 
this  college  expand  greatly  in  facilities  and  in  accomplishments,  and  I 
see  no  reason  why  his  dream  does  not  rest  upon  a  substantial  basis. 
There  is  here  ample  opportunity  for  the  man  of  wealth  to  give  of  his 
excess   in  order  that  the   condition   of   life  among-  his   fellow-men 
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might  be  improved.  I  am  sure  that  there  has  never  been  a  time  when 
the  inteUigent  pubhc,  both  individually  and  collectively,  has  been  so 
appreciative  of  scientific  research  as  at  present.  The  world-wrecking 
war  through  which  we  have  passed,  was  a  combat  between  German 
and  xAllied  sciences,  in  which  the  latter  finally  overthrew  the  former. 
The  war  was  a  demonstration  on  a  world-wide  scale  of  the  neces- 
sity for  the  national  protection  and  help  of  science.  With  therapeu- 
tic agents,  with  disinfectants  of  great  effectiveness,  with  vaccines 
and  serums  of  specific  action,  produced  for  the  most  part  by  pharma- 
ceutical processes  and  as  a  result  of  pharmacologic  investigations, 
the  medical  corps  of  the  several  armies  maintained  a  degree  of 
health  in  the  field  hitherto  unknown  in  the  annals  of  war,  protected 
the  soldier  against  possible  infection,  and  restored  a  large  percentage 
of  the  injured  to  the  fighting  line.  All  of  these  things  were  demon- 
strated on  the  greatest  stage  the  world  has  ever  known.  The  various 
medical  cults,  the  so-called  Christian  healer — those  who  would  make 
us  believe  that  they  are  able  to  work  miracles  in  the  prevention  or 
cure  of  disease,  were  not  found  with  the  soldiers  in  camp,  on  the 
sea,  or  on  the  firing  line.  Scientific  medicine,  armed  with  the  products 
of  the  highest  pharmaceutical  skill,  demonstrated  its  value,  and,  as  a 
consequence,  wealthy  individuals  are  today  giving  money  in  large 
sums  to  medical  schools,  to  medical  research  institutions,  to  medical 
investigations,  including  those  that  are  concerned  in  the  production  of 
more  efficient  therapeutic  agents.  I  am  sure  that  at  no  time  in  the 
history  of  the  world  has  science,  especially  applied  science,  been  the 
recipient  of  larger  donations  from  private  wealth  than  at  present. 
It  is  only  necessary  for  a  physician  or  a  group  of  physicians  of  good 
repute  to  appeal  for  private  aid  in  order  to  foster  some  beneficent  re- 
search, to  secure  all  that  is  asked.  This  is  true  not  only  of  private 
wealth,  but  it  is  also  true  of  public  aid  along  the  same  lines.  Ap- 
parently, Congress  is  willing  to  vote  millions  on  a  fifty-fifty  prop- 
osition to  aid  states  in  taking  care  of  the  physical  and  health  needs 
of  the  people.  Just  now  there  seems  to  be  no  limit  to  the  sums  de- 
manded for  the  ex-soldier,  both  the  physically  disabled  and  those  in 
sound  health.  Several  States  have  already  provided  for  liberal 
bonuses  to  all.  and  our  Congress  is  apparently  just  now  on  the  eve  of 
pouring  out  more  millions.  State  legislatures  are  supporting  the 
scientific  departnients  of  their  universities,  including  both  medicine 
and  pharmacy  where  these  exist,  with  a  liberality  hitherto  unknown. 
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In  a  spirit  of  great  generosity  the  state  is  i)rovi(iing  for  the  physical 
needs  of  the  unfortunate  of  every  class.  State  hoards  of  health  are 
receiving  liheral  appropriations  and  are  heing  given  wider  authority. 
Vaccines,  antitoxins  and  antisyphilitic  preparations  are  heing  dis- 
tributed with  the  greatest  liberality.  The  amount  of  money  that  has 
been  spent  since  1917  by  the  National  Government,  by  some  States, 
and  by  certain  municipalities  in  dealing  with  the  venereal  diseases 
can  be  designated  as  liberal,  and  in  some  instances  it  would  hardly 
be  an  exaggeration  to  say  that  it  has  been  extravagant.  Cities  and 
rural  communities  are  building  and  equipping  hospitals  and  demand- 
ing that  all  citizens  shall  enjoy  the  benefits  of  the  most  advanced 
scientific  medicine,  whether  it  be  preventive  or  curative.  Scientific 
research,  especially  that  which  pertains  to  pharmacy  and  medicine, 
until  a  few  years  ago  a  mendicant  begging  a  few  pennies  at  the  doors 
of  private  wealth  and  in  legislative  halls,  is  now  the  frequent  recip- 
ient of  great  gifts  from  both  private  and  public  sources.  I  am  sure 
that  there  are  in  this  country  holders  of  large  wealth  which  has 
been  gained  by  scientific  discovery  of  therapeutic  agents,  and  I  ad- 
vise that  the  president  of  this  college  apply  to  these  men  and  to 
other  men  of  wealth,  specifying  the  possibilities  that  lie  within  the 
reach  of  this  institution  and  calling  upon  them  for  abundant  endow- 
ment. I  believe  that  such  an  appeal  will  not  be  in  vain,  and  with 
adequate  facilities  for  research  no  one  can  foretell  how  rapidly  or  in 
just  what  direction  progress  will  be  made,  but,  that  it  will  come, 
and  having  arrived  will  be  a  benefit  to  all,  there  can  be  no  doubt. 
I  cannot  permit  this  opportunity  to  pass  without  giving  a  few 
words  of  special  advice  to  the  members  of  the  graduating  class.  T 
presume  that  during  your  college  course  you  have  become  familiar 
with  the  basic  facts  of  the  fundamental  sciences — physics,  chemistry, 
botany  and  biology.  Upon  these  all  science  rests.  Continue  your 
broad  reading ;  keep  up  your  interest  in  the  fundamentals,  but  at  the 
same  time  select  one  line  of  study,  learn  all  that  is  to  be  learned  about 
this  subject,  which,  by  the  way,  must  not  be  too  broad,  and  then 
go  on  in  your  investigations  and  know  more  about  it  than  any  one 
else  knows;  in  other  words,  be  not  only  a  consumer,  but  be  also  a 
producer.  The  world  needs  scientific  men  with  broad  fundamental 
training,  and  in  addition  to  this,  the  world  needs  the  expert, — the  dis- 
coverer, the  explorer,  the  man  who  opens  up  new  continents.  I  could 
have  no  greater  satisfaction  than  to  be  assured  that  at  least  one  of 
your  number  may  make  a  real  contribution  to  scientific  knowledge. 
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THE  EVOLUTION  OF  CHEMICAL  TERMINOLOGY.  III. 
THE  "MICELLA." 

By  James   F".   Couch. 

The  riddle  of  life  has  challenged  the  intellectual  efforts  of  man 
from  the  earliest  periods  of  which  we  have  any  records.  The  ter- 
rible dread  of  eternal  death  has  impelled  him  anxiously  to  seek  for 
information  and  to  question  every  phenomenon  which  might  conceal 
an  answer  to  the  enigma.  The  development  of  Mysticism  and  Ani- 
mism in  primitive  communities  demonstrates  the  exaggerated  author- 
ity which  primeval  man  was  willing  to  confer  upon  any  fakir  who 
claimed  superhuman  insight  into  this  as  well  as  into  other  mysteries. 
The  savage  cowers  in  superstitious  awe  before  any  man  or  object 
that  may  seem  intimately  connected  with  events  beyond  mere  human 
understanding.  In  all  history,  even  to  the  present,  this  element  in 
human  nature  has  played  a  most  important  role.  It  appears  that  the 
earliest  forms  of  religious  ceremonial  were  merely  methods  for  the 
appeasing  of  the  wrath  or  congenital  hostility  of  the  powers  of  dark- 
ness who  ruled  over  life  and  death  and  who  were  normally  malevolent 
towards  the  human  race.  In  all  of  the  primitive  religions  the  gods 
to  be  feared  are  most  prominently  placed ;  the  benignant  spirits  are 
either  wholly  missing  or  are  subordinate. 

A  partial  and  palliative  answer  to  the  riddle  of  life  was  developed 
by  the  Greek  philosophers  of  the  Socratic  and  Platonic  school  in 
their  theory  of  the  immortality  of  the  soul.  Their  conclusions,  based 
upon  pure  reason,  have  proved  satisfactory  to  the  majority  of  man- 
kind and  have  been  incorporated  into  practically  all  of  the  extant 
dogmatic  systems.  Another  metaphysical  solution  of  the  age-old 
problem  is  found  in  the  doctrine  of  regeneration,  which  is  so  promi- 
nent in  certain  of  the  oriental  theologies.  Our  science  has  now 
made  us  familiar  with  the  fact  that  certain  unicellular  organisms  are 
immortal  and  that  death  is  the  price  we  pay  for  having  evolved  and 
for  having  developed  specialized  types  of  tissue  cells,  and  special 
organs. 

As  the  dawn  of  modern  time  was  struggling  feebly  through  the 
dissolving  clouds  of  the  Middle  Ages,  the  microscope  was  invented. 
This  instrument  i)ermitted  the  curiosity  of  man  to  penetrate  into  the 
structure  of  living  tissues  and  the  discovery  of  the  cell  resulted. 
Widespread  api)lication  of  this  instrument   in   research  determined 
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the  cellular  structure  of  all  living  things  and  the  doctrine  that  the 
cell  is  the  basis  of  living  matter  was  generally  accepted.  Further  in- 
vestigation, especially  in  recent  times,  has  penetrated  into  the  interior 
of  the  cell  and  we  now  know  that  this  unit  is  very  complex. 

Reflection  made  it  clear  that  the  evidence  demands  the  existence 
of  a  unit  of  living  matter  smaller  than  the  cell  but  larger  than  the 
physicist's  molecule.  This  was  first  suggested  by  lienle  in  184 1,  and 
has  been  accepted  by  most  cytologists.  A  number  of  names  for  a 
hypothetical  ultramicroscopical  vital  unit  have  been  proposed,^  "physi- 
ological units"  (Spenser),  "gemmules"'  (Darwin),  "pangens"  ( De 
Vries),  "Plasomes"  (Weisner),  "micellae"  (Nageli),  "plastidules'' 
(Hiickel  and  Elssberg),  "inotagmata"'  (Englemann),  "biophores" 
(Weismann),  "bioplasts"  (Beale),  "somacules"  (Foster),  "idio- 
blasts"  (Hertwig),  "idiosomes"  (Whitman),  "biogens"  (\'erworn), 
"microzymas"  (Bechamp  and  Ester)  and  "gemmse"  (Haacke). 

Of  the  terms  listed  above,  one  is  of  especial  interest  to  students 
of  chemical  terminology.  The  term  "micellce"  proposed  by  Xageli 
in  1877  has  been  employed  by  the  botanists.  Today  it  holds  an  im- 
portant place  in  colloid  chemistry  as  the  name  for  the  ultimate  col- 
loidal particle.  It  is  destined  to  even  greater  importance  for  it  is 
being  used  as  a  base  upon  which  is  constructed  the  newer  theories  of 
life  and  death,  of  disease,  immunity,  and  anaphylaxis,  of  develop- 
ment, growth,  and  inheritance.  The  "micella"  is  not  only  the  ultimate 
particle  of  colloidal  matter ;  it  is  the  ultimate  living  thing. 

It  is  the  purpose  of  this  paper  to  point  out  two  sources  of  con- 
fusion and  ambiguity  which  have  already  attached  themselves  to 
this  term.- 

Let  us  first  consider  the  spelling  of  the  term.  The  standard 
English  dictionaries  are  all  in  agreement  in  the  use  of  the  form 
"micella"  for  the  singular  and  "micell?e"  for  the  plural.  This  usage 
is  followed  by  the  majority  of  writers  and  may  be  considered  as 
established  in  English  literature.  The  forms  "micell — micelles"  and 
"micelle — micelles"  are,  however,  also  used  especially  by  those  who 
have  become  acquainted  with  the  term  through  French  literature. 
The  adjectival  form  of  the  term  is  "micellar,"  but  the  form  "micellu- 


'  E.  B.  Wilson,  "The  Cell  in  Development  and  Inheritance."     Xevv  York. 
1900;  p.  291. 

*  Earlier  papers  on  Chemical  Terminolog>'  may  be  found  in  this  Journal, 
Vol.  94,  pp.  92,  343. 
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lar"  is  also  found  in  the  literature,  though  the  natural  form  "micel- 
lary"  which  seems  to  be  the  proper  form  from  grammatical  rules, 
does  not  appear. 

This  formal  confusion  in  English  literature  appears  to  have 
been  the  result  of  an  error  the  responsibility  for  which  cannot  be 
fixed  by  the  writer.  The  term  coined  by  Nageli  is  "Micell"  ^  and, 
being  neuter,  was  rendered  "das  Alicell"  with  the  plural  form^  "die 
Micelle."  Out  of  this  plural  all  the  confusion  has  apparently  arisen. 
The  plural  form  is  the  one  most  frequently  used  in  the  literature,  for 
from  the  nature  of  the  "micellae,"  they  are  usually  spoken  of  col- 
lectively ;  the  single  "micella"'  is  seldom  referred  to.  Just  as 
the  word  molecules  is  more  frequently  used  than  the  word  mole- 
cule. The  German  plural  form  "Micelle"  is  pronounced  "micella" 
to  English  ears  and  this  fact  seems  to  account  for  the  present  Eng- 
lish word. 

Nageli  coined  the  term  as  a  diminutive  of  the  Latin  "mica" — 
crumb,  particle,  bit,  and  gave  the  Latin  form  as  "micellum."  This  is 
a  neuter  noun  of  the  second  declension  whose  plural  would  be  "mi- 
cella." The  present  English  word  is  a  feminine  noun  of  the  first 
declension  whose  nominative  singular  is  identical  with  the  nomina- 
tive plural  of  Nageli's  micellum. 

The  French  use  the  form  "la  micelle — les  micelles,"  exhibiting, 
it  must  be  confessed,  much  better  judgment  than  we.  The  adjectival 
form  in  use  in  France  is  "micellaire,"  that  employed  by  Nageli  is 
"micellar." 

The  English  form  "micella — micell?e"  is,  consequently,  objec- 
tionable and  it  appears  likely  that  chemists  will  in  the  future  use  the 
term  "micelle"  already  introduced  into  chemical  literature.  To  make 
a  characteristic  English  term  the  writer  would  suggest  the  form 
"micel — micels"  with  the  adjectival  form  "micellary." 

A  much  more  serious  difficulty,  however,  than  this  question  of 
orthography  arises  in  the  various  meanings  which  are  given  to  the 
term.  These  are  all  closely  allied  to  the  original  idea  of  Nageli,  but 
differ  in  im])()rtant  details  and  constitute  a  source  of  confusion. 

Nageli  conceived  the  micel  as  a  crystalline  molecule-group  which 
may  be  more  or  less  hydrated.  He  says  ^  "The  internal  structure  of 
the  micel  is  crystalline,   while  the  external  aspect  may  exhibit  all 

'Theorie  der  Garung.    Miinchen,  1879;  p.  ui. 
*  Op.  cit.,  p.  123. 
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feasible  forms."  In  the  "Alechanico-Physiological  Theory  of  Evolu- 
tion" he  says  further:  "Certain  organic  compounds,  among  them 
albumen,  are  neither  soluble,  despite  their  great  affinity  for  water 
nor  are  they  fusible,  and  hence  are  produced  in  the  micellar  form. 
These  compounds  are  formed  in  water,  where  the  molecules  that  arise 
immediately  adjoining  each  other  arrange  themselves  into  incipient 
crystals,  or  micell?e.  Only  such  of  the  molecules  as  are  formed  subse- 
quently and  come  into  contact  with  a  micella  contribute  to  its  increase 
in  size^  while  the  others,  on  account  of  their  insolubility,  produce  new 
micellae."  '^ 

Zgismondy  interprets  Xiigeli  thus:"  "Nageli  pictures  distensible 
bodies  as  small,  anisotroi)ic,  crystal-like  molecular  complexes  or  tiny- 
crystals,  that  cause  the  double  refraction  because  of  their  orienta- 
Ellwood  B.  Spear.     New  York,  1917;  p.  68. 

tion.  According  to  this  theory  the  distension  is  occasioned  by  the 
penetration  of  water  into  the  micellular  walls  in  such  a  manner  that 
the  micells  are  surrounded  by  a  layer  of  water."  In  the  same  work, 
page  yy,  another  notion  of  the  micel  is  stated :  "Duclaux  .  .  . 
has  proposed  the  name  'Micells'  for  the  ultramicrons  together  with 
their  adsorbed  molecules  and  dissociation  products;  while  the  sur- 
rounding medium  he  calls  the  intermicellular  liquid." 

This  idea  of  Duclaux  is  similar  to  that  of  Malfitano.'^  "As  for 
me,  I  have  been  guided  in  all  these  researches  by  the  idea  that  col- 
loids are  double  compounds  formed  of  insoluble  molecules  associated 
with  I  mol  of  electrolyte  and  forming  complex  ions  according  to  the 
scheme  (MnA)±   B±." 

Duclaux  says,^  "Experience  has  shown  that  the  particles  of  a 
colloid,  or  micels,  are  formed  of  a  small  mass  of  insoluble  agglomer- 
ated matter,  electrically  charged  by  one  or  more  ions  (the  aggregate 
of  nucleus  and  of  these  ions  forming  the  granule)  and  covered  on 
the  outside  by  a  layer  or  envelope,  continuous  or  discontinuous,  of 
ions  with  a  contrary  sign." 

"In  ferric  hydrate  prepared  by  hydrolysis  of  the  chloride,  the 
granule  is  formed  of  molecules  of  FeoO;;  charged  by  Fe  ions  and 
the  external  ions  are  the  chloride  ions." 


°  The  quotation  is  from  V.  \.  Clark's  Summary.     Chicago,  1898 ;  p.  2. 
""Chemistry    of    Colloids."      By    Richard    Zgismondy.      Translated    by 
'  Compt.  Rend.,  148,  1045-47  (1909). 
'/.  de  Chim.  Phys.  7,  405  (1909). 
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"In  the  hydrate  of  Thorium,  prepared  by  parting  the  nitrate,  the 
granule  is  formed  of  molecules  of  Th02  charged  by  ions  of  Th 
and  the  external  ions  are  the  nitrate  ions.'' 

J.  W.  AIcBain  after  many  years'  study  of  the  physical  chemistry 
of  concentrated  soap  solutions  has  developed  a  theory  in  which  he 
incorporates  a  definite  conception  of  the  micel  which  differs,  how- 
ever, in  some  very  essential  details  from  the  conception  of  the  Ger- 
man and  French  investigators/-*  The  following  quotations  taken  in 
order  from  the  very  interesting  paper  of  1920  will  exhibit  Mc Bain's 
idea  of  the  micel. 

"Colloidal  electrolytes  are  salts  in  which  an  ion  has  been  re- 
placed by  a  heavily  hydrated  polyvalent  micelle  that  carries  an  equiva- 
lent sum-total  of  electrical  charges  and  conducts  electricity  just  as 
well  or  even  better  than  the  ion  it  replaces." 

"In  the  cases  of  proteins  and  soaps  at  high  concentration,  the  un- 
dissociated  substance  is  an  ordinary  colloid  while  the  organic  ion  is 
a  micelle." 

"This  refers  to  the  undissociated  colloid  as  well  as  to  the  col- 
loidal ion  or  ionic  micelle." 

"The  conception  of  these  highly  mobile  heavily  hydrated  mi- 
celle(s),  outlined  above,  was  originated  by  McBain  in  a  general  dis- 
cussion on  colloids  and  viscosity  held  by  the  Faraday  Society  in  1913. 
It  was  put  forward  to  remove  one  of  the  chief  difficulties  in  inter- 
preting the  properties  of  acid  and  alkali  albumens,  since  it  reconciled 
their  enormous  viscosity  with  their  quite  good  conductivity." 

"What  is  essentially  new  in  the  conception  of  a  mobile  micelle 
here  presented  is  the  mechanism  by  which  the  micelle  is  built  up 
around  an  aggregate  of  simple  stearate  ions  which  still  retain  their 
original  electrical  charges." 

"Various  views  may  well  be  taken  with  regard  to  the  formation 
of  the  ionic  micelle.  For  instance,  the  simplest  is  to  consider  it  as 
an  agglomeration  of  palmitate  ions,  heavily  weighted  by  water,  a 
complex  solvate : 

P:(-).   m  H.O 

"The  water  sphere,  collected  around  these  enormous  electrical 
charges,  is  as  inevitable  as  the  collection  of  a  droplet  of  water  round 

°  Trans  Taraday  Soc.  1913,  Vol.  9,  99;  McBain  and  Salmon,  /.  Avi.  Chcni. 
Soc.  42,  426-60  (1920). 
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an  electron  in  saturated  water  vapor.  I'rolxibly  some  at  least  of  the 
undissociated  colloid  would  also  join  in  (see  below). 

"The  self-same  micelle  can  also  be  formulated  thus: 

(HP)„.   (OH):(-).   (H,0)„  „. 

Here  the  assumption  is  complete  hydrolysis  of  the  palmitate  ion  fol- 
lowed by  com,plete  adsorption  of  the  hydroxyl  ions  by  the  fatty  acid." 

In  19 1 3  Mcl'ain  spoke  of  "highly  charged  colloidal  aggregates, 
micelles,  or  'colloidal  ions,'  "  and  of  "excessive  hydration  of  these 
micelles  (possibly  as  a  consequence  of  their  electrical  charges)." 

To  sum  up,  ^McCain  regards  the  micel  as  a  colloidal  ion  formed 
of  an  aggregation  of  simpler  ions  and  complicated  l)y  adsorbed 
hydroxyl  ions  and  by  excessive  hydration.  The  micel  is  not  a  unit 
of  colloidal  matter,  but  appears  only  when  the  colloid  is  dissociated 
and  is  ionic.  It  is  also  not  conceived  as  living  matter  and  this  is 
quite  at  variance  with  the  ideas  of  the  biologists  who  use  the  term. 

It  is  in  this  latter  sense  that  the  term  will  probably  come  into 
common  use  for  the  conception  of  the  micel  as  the  ultimate  particle 
of  living  matter  is  the  view  held  by  the  French  bacteriologists  who 
are  now  publishing  their  revolutionary  theories  upon  the  origin, 
evolution  and  nature  of  disease  as  well  as  upon  the  normal  physio- 
logical processes. 

Their  ideas  are  very  definite :  Danysz  ^*^  states,  "The  chemical 
and  physiological  unit  of  the  plasma  is  the  'micelle'  which  possesses 
for  each  animal  or  vegetable  species  a  particular  and  constant  chem- 
ical and  osmotic  equilibrium." 

Lumiere  develops  the  idea  more  in  detail  :^^  "All  colloid  material 
is  formed  of  micels,  animated  by  the  Rrownian  movement,  which  re- 
main in  suspension  in  the  intermicellary  liquid.  These  micels  are 
themselves  constructed  of  a  granule  or  nucelus,  that  is  to  sav,  by  a 
certain  number  of  molecules  of  a  body  which  is  insoluble  in  the  inter- 
micellary medium,  and  covered  with  a  layer  of  another  and  a  soluble 
substance,  but  which  occurs  fixed  by  adsorption,  this  last  being  the 
active  portion  of  the  micel." 

Speaking  of  colloidal  cupric  f errocyanide  he  says :  "The  micel 
presents   a   complex   organization ;   it   consists   of   a   principal   mass 

""The  Evolution  of  Disease."  Trans,  by  F.  M.  Rackemann.  Philadel- 
phia and  Xew  York,  1912;  p.  133. 

^^  Role  dcs  CoUoides  chez  les  Etres  Vivantcs.    Paris,  1921 ;  pp.  147,  4,  5. 
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composed  of  a  variable  number  of  molecules  of  insoluble  cupric 
ferrocyanide,  forming  a  granule^  a  kind  of  nucleus  possessing  a  defi- 
nite electric  charge  and  enveloped  by  a  layer  of  potassium  ferrocya- 
nide, of  which  the  electric  charge  is  of  opposite  sign." 

"From  the  point  of  view  of  weight  the  granule  is  by  far  the 
most  important  part  of  the  micel ;  but  it  constitutes  only  a  heap  of 
insoluble  and  inert  molecules,  of  which  the  tendency  to  chemical  reac- 
tions is  reduced,  while  the  elements  which  surround  it  although  they 
form  but  a  minimal  fraction  of  the  micellary  arrangement  are  the 
active  portion  of  it  which  principally  takes  part  in  the  transforma- 
tions of  the  colloid.'' 

It  is  apparent  that  the  view  of  the  micel  expressed  by  Lumiere 
is  of  much  more  universal  application  than  the  idea  developed  by 
McBain.  The  latter,  in  restricting  the  term  to  ionized  units,  has  left 
the  true  micel,  the  ultimate  particle  of  colloidal  matter,  without  a 
name.  The  former  view,  however,  incorporates  the  ideas,  with  modi- 
fications, of  Nageli  and  of  the  biologists  who  have  used  the  term 
during  the  past  forty-odd  years.  It  applies  it  to  every  colloidal  sys- 
tem and  will,  without  doubt^  be  extensively  used  by  physiologists  and 
pathologists.  Consequently  there  is  certain  to  arise  undesirable  con- 
flict between  the  meanings  applied  to  the  same  term  by  biochemists 
and  physical  chemists.  It  is  very  desirable  to  avoid  this  confusion 
and  to  define  the  term  exactly.  The  priority  of  the  use  of  the  term 
in  the  sense  that  Lumiere  employs  it  is  indisputable;  this  fact  and 
the  w^ide  applicability  of  that  conception  appears  to  warrant  us  in 
refusing  to  limit  the  word  micel  to  ionic  aggregates  only.  There- 
fore it  is  suggested  that  the  term  micel  be  defined: 

A  hypothetical  unit  of  colloidal  matter  postulated  as  formed 
of  a  nucleus  of  several  molecules  of  an  insoluble  compound,  and 
coated  with  a  layer  of  adsorbed  ionized  or  non-ionized  material, 
the  whole  combined  with  a  large  number  of  molecules  of  the  con- 
tinuous phase  in  which  the  micel  occurs. 

SUMMARY. 

The  history  of  the  term  "micella"  is  related.  The  various  con- 
ceptions of  the  nature  of  this  unit  arc  considered  and  the  conflicting 
views  already  published  are  stated.  It  is  shown  that  the  modem 
English  form  of  the  term  is  erroneous ;  that  it  not  only  does  not  truly 
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represent  Niigeli's  original  terniitiology.  but  that  it  also  violates  clas- 
sicc'.i  good  taste.  The  probability  of  confusion  arising  in  chemical  lit- 
erature through  the  use  of  the  term  in  essentially  (lilTcrent  senses  is 
pointed  out.    An  acceptable  detinition  for  the  term  is  suggested. 


EXAMINATION  OF  THE  FRUIT  OF  SAMUELA  CARNERO- 

SANA  TRELEASE. 

By  O.  F.  Bl.uk  and  J.  W.  Kelly. 

Office  of  Drug,  Poisonous  and  Oil  Plant  Investigations,  Bureau  of  Plant 
Industry,  United  States  Department  of  Agriculture. 

Recently  there  came  into  the  hands  of  the  writers  some  speci- 
mens of  the  fruit  of  Sam  it  da  canierusana.  which  had  been  received 
by  the  Department  of  State  from  the  United  States  Consul  stationed 
at  Saltillo,  Mexico,  where  the  plant  is  abundant.  Request  was  made 
for  information  as  to  the  possible  medicinal  properties  of  the  seeds, 
and  the  value  of  the  fruit  as  a  whole  as  a  raw  material  for  the  pro- 
duction of  alcohol. 

Since  no  reference  was  found  in  the  literature  to  the  chemical 
properties  of  this  fruit,  the  sample  in  hand  was  subjected  to  a  pre- 
liminary examination,  the  results  of  which  are  summarized  in  the 
following  notes. 

A  very  com,plete  botanical  description  of  Samiiela  carnerosana 
together  w^ith  illustrations  of  the  whole  tree,  the  flowers  and  the  fruit, 
is  given  in  the  Thirteenth  Annual  Report  of  the  Mis.souri  Botanical 
Garden  for  1902.  The  tree  is  closely  related  to  the  Yuccas,  in  re- 
spect to  general  habit,  floral  plan  and  fruit  and  seed  characteristics, 
but  is  distinguished  from  all  other  yuccas  by  having  the  i)erianth 
distinctly  tubular  and  gamophyllous  below,  with  the  stainens  be- 
coming free  only  at  its  throat.  These  characteristics  which  deviate 
w^idely  from  all  known  baccate  yuccas,  have  caused  it  to  be  sep- 
arated into  a  new  genus.  The  fruits  are  described  as  greenish  yel- 
low, though  sometimes  tinged  with  red  or  purple,  and  the  soft,  sweet 
pulp  is  pale  in  color.  They  are  eaten  by  birds  and  rodents,  and 
domestic  animals  also  are  said  to  like  them.  As  the  fruits  are  quite 
sweet  they  are  enjoyed  by  the  Indian  and  Mexican  children,  who  call 
them  dates  or  figs. 

The  sample  of  fruit,  a§  received,  was  in  a  partially  dried  con- 
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dition  and  slightly  worm-eaten.  It  was,  therefore,  impossible  to  make 
a  total  moisture  determination.  The  seeds  were  readily  separated 
from  the  pods  by  splitting  the  latter  lengthwise  with  a  knife.  Both 
seeds  and  pods  were  dried  at  100-110°  C.  until  the  weights  became 
constant.  The  dried  pods  were  found  to  weigh  190  grams  and  the 
seeds  70  grams,  or  approximately  70  and  30  per  cent.,  respectively, 
of  the  dried  fruit. 

The  seeds,  which  had  the  shape  of  flattened  disks,  were  mostly 
black  in  color  with  a  few  immature  light  yellow  ones.  They  were 
ground  in  a  mill  to  moderate  fineness  and  a  portion  tested  for  alka- 
loids by  digestion  in  Prolius'  solution,  followed  by  the  usual  pro- 
cedure, but  with  negative  results.  The  main  portion  was  then  sub- 
jected to  the  action  of  selective  solvents.  Ether  removed  a  light 
yellow  oil,  together  with  a  small  cjuantity  of  lecithin.  The  oil  weighed 
15  grams,  or  about  20  per  cent,  of  the  dry  seeds.  It  is  practically 
tasteless  and  odorless  and  may  possess  medicinal  properties.  It  gave 
the  following  physical  constants:  Specific  gravity,  0.9265  at  22°  C. ; 
iodine  number,  125.6;  acid  number,  5.13  ;  saponification  value,  192.83  ; 
index  of  refraction,  1.4710° ;  ester  number^  187.7.  Choloroform  ex- 
tracted a  small  quantity  (2  grams,  or  about  three  per  cent  of  the 
material)  of  an  impure,  wax-like  product,  light  green  in  color,  which 
melted  at  215°  with  partial  decomposition,  and  showed  no  proper- 
ties interesting  enough  to  warrant  further  investigation.  Alcohol  dis- 
solved out  a  white,  amorphous  solid  compound,  which  was  readily 
soluble  in  hot  alcohol,  and  practically  insoluble  in  cold,  thus  being 
easily  obtained  in  a  pure  condition.  It  foamed  strongly  when  shaken 
with  water  and  gave  other  tests  characteristic  of  a  saponin.  Com- 
pounds of  this  type  are  commonly  of  a  poisonous  nature,  and  some 
have  therapeutic  qualities.  The  compound  was  not  found  to  be 
highly  toxic,  as  a  small  quantity  injected  into  a  movise  caused  the 
animal  only  temporary  discomfort.  Further  investigation  of  this 
compound  might  show  that  it  has  some  valuable  qualities,  and  the 
ease  with  which  it  can  be  obtained  and  purified,  together  with  the 
considerable  quantity  (about  10  per  cent.)  contained  in  the  seeds, 
would  make  it  a  hopeful  subject  for  further  study. 

The  pods  were  amber  in  color  and  dried  to  a  horny  consistency. 
The  taste  was  sweet,  but  the  flavor  insipid.  Weighed  samples  showed 
4.65  ])er  cent,  of  ash  and  0.T09  per  cent,  of  nitrogen.  Analysis  for 
carbohydrates  gave  4.30  per  cent,  of  starch,  62.2  per  cent,  of  reducing 
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sujrars  (calculated  as  dextrose),  and  380  per  cent,  of  non-reducing 
sugars  (calculated  as  sucrose).  That  the  reducing  sugars  are  largely 
composed  of  fruit  sugar  was  indicated  hy  the  melting  point  and 
crystalline  form  of  the  osazone  and  also  by  the  strong  laevo  rotation 
of  the  solution  when  tested  in  the  polariscope. 

From  the  high  percentage  of  soluble  sugar,  as  given  above,  it 
would  seem  that  this  fruit  might  be  valuable  material  for  the  produc- 
tion of  alcohol.  Approximately  50  per  cent,  of  the  dried,  whole 
fruit  was  found  to  consist  of  fermentable  carbohydrates.  It  fol- 
lows that  a  ton  of  dry  fruit  would  give  a  theoretical  yield  of  500 
pounds  of  alcohol,  although  in  practice  it  would  naturally  fall  .short 
of  that  amount.  Such  calculations  must  be  regarded  with  reserve, 
however,  and  there  is  the  probability  that  during  the  long  period 
which  elapsed  between  the  gathering  and  the  analysis  of  the  sample 
in  question  the  character  of  the  carbohydrates  present  may  have  un- 
dergone appreciable  changes. 

The  fruit  is  very-  rich  in  pectinous  material,  which  would  make 
it  especially  suited  to  the  manufacture  of  jams  and  jellies,  were  it 
not  for  the  lack  of  flavor.  It  might,  however,  be  used  for  this  pur- 
pose in  connection  with  other  fruits  which  have  more  characteristic 
flavor,  but  which  are  lacking  in  pectin. 


ON  THE  STABILITY  OF  STROPHANTHUS  EXTRACTS.* 
Clayre  a.  Pomeroy  and  Frederick  W.  Heyl. 

The  growing  use  of  aqueous  solutions  of  strophanthin  under 
critical  conditions  where  the  failure  of  action  would  be  serious  or 
even  fatal,  is  perhaps  due  to  the  fact  that  it  serves  its  purpose  better 
than  the  various  digitalis  extracts  which  were  formerly  more  ex- 
tensively used  for  this  purpose.  The  composition  of  these  were 
chemically  unknown  and  variable.  This  variability  is  increased  be- 
cause of  instability.  However  difficult  it  may  be  to  secure  the  thera- 
peutic action  of  strophanthus  per  os,  either  because  of  the  difficult 
absorption  or  the  destructive  hydrolytic  cleavage  by  means  of  the 
acidity  of  the  gastric  juice,^  the  fact  is  plain  that  hypodermatically, 

*Contribution  from  the  Laboratories  of  The  Upjohn  Company. 
^  Johannessohn,  Arch.  exp.  Path.  Pharm.,  78,  83  (1914). 
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rapid  absorption  ensues,  and  the  desired  therapeutic  effects  are 
secured. 

In  order  to  help  prevent  this  desirable  drug  from  being  thrown 
into  disrepute  through  lack  of  pharmaceutical  control,  an  early  con- 
sideration of  the  stability  of  this  cb.ss  of  pharmaceuticals  is  desir- 
able. Some  work  has  been  reported  by  Holste,-  who  found  that  a 
solution  of  k-£trophanthin  (Boehringer)  in  ampoules,  had  lost  most 
of  its  activity  after  a  year;  g-strophanthin  was  found  to  be  stable. 

It  is  necessary  to  have  a  complete  understanding  of  the  present 
condition  of  Strophanthus  chemistry  in  order  not  to  become  confused 
with  the  various  products.  Three  drugs  are  found  in  commerce. 
Two  are  official,  Strophanthus  Kombe  and  S.  Hispidus.  The  third 
is  unofficial,  6".  gratus. 

From  the  S.  Kombe,  a  crystalline  glucoside  has  been  isolated.'  This  is 
known  as  crystalline  strophanthin  Kombe.  It  contains  water  of  crystallization 
and  when  dried  melts  at  178-179°.  It  agrees  in  composition  to  the  formula 
C40H56O15.3H2O.  This  product  separates  directly  (04%),  when  a  defe- 
cated 70%  alcoholic  extract  of  the  deoleated  drug  is  concentrated.  The  drug 
contains  in  larger  quantity  an  amorphous  strophanthin.  This  amorphous 
product  has  the  same  toxicity  as  the  crystalline  substance.  The  commercial 
strophanthin  is  prepared  by  precipitation  with  tannin  and  is  a  mixture  in 
which  the  amorphous  glucoside  predominates. 

From  S.  hispidus  no  crystalline  .glucoside  has  been  isolated,  but  the 
amorphous  product  obtained  by  Heffter  and  Sachs  *  by  salting  out  defecated 
alcoholic  extracts  after  distilling  off  the  alcohol  amounted  to  1.7'^''  of  the 
drug.  It  is  known  as  strophanthin  hispidus.  This  preparation  is  exceedingly 
similar  to  the  amorphous  strophanthin  K.,  equals  it  in  toxicity,  and  yields  the 
same  "genin"  (strophanthidin)  on  hydrolysis  (C27H38O7). 

The  sugar  residues  are  apparently  alike.  In  respect  to  the  sugar  linking 
these  amorphous  preparations  differ  from  the  crystalline  product. 

Concerning  Strophanthin  grains  or  Ouabain  from  the  unofficial  drug; 
this  is  a  crystalline  rhamnoside  having  the  composition  C30II46O12.  This  is 
said  to  be  present  in  a  number  of  varieties."  It  is  three  times  as  toxic  asithe 
previously  mentioned  products,  and  is  used  as  a  standard  for  the  one  hour 
frog  method. 

Our  interest  centred  in  the  official  drug,  and  from  samples  of 
this    material    various    preparations    were    made    and    studied    with 

'  Zeit.  cxp.  Path.  u.  Thcr.,  19,  153  (1917);  (through  Physiological  Ab- 
stracts). 

'Brauns  and  Clossen.    /.  Am.  Pharm.  Assoc,  3,  605  (1913)- 
*  Biochcm.  Zcit.,  40,  83  (1912). 
'  Biochcm.  Ilandlexicon,  2,  685. 
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respect  to  stability.     One  solution  of  the  unofficial  glucoside  ouabain 
was  also  prepared  and  stored. 

The  results  of  this  investigation,  using  the  official  one-hour  frog 
method  may  be  summarized  as   follows : 

(i)  Strophanthus  seed  varies  widely  in  potency,  but  tinctures 
retain  their  original  strength,  showing  marked  stability. 

(2)  Dilute  aqueous  galenical  solutions  prepared  for  hypodermic 
or  intravenous  injection,  containing  the  mixed  strophanthins  deteri- 
orate slowly. 

(3)  They  should  be  discarded  after  about  one  year,  although 
approximately  70  per  cent,  of  the  activity  is  retained  at  that  time. 

(4)  Cr}'stalline  ouabain  stored  in  dilute  saline  solution  (of  hypo- 
dermic strength)  showed  a  small  rate  of  deterioration. 

EXPERIMENT.\L. 

Tincture  Stability.  Strophanthus  is  a  most  variable  drug.  Xot 
only  is  there  a  large  number  of  varieties,  but  the  range  of  toxicity 
of  these  varieties  is  very  great.  We  have  stored  a  numl>er  of  sam- 
ples of  strophanthus  tinctures  (10  per  cent.)  which  were  made  by 
the  U.  S.  P.  process,  from  samples  of  the  seed  submitted.  These  were 
then  tested  at  dififerent  periods  to  observe  the  deterioration,  if  any. 
The  results  prove  the  stability  of  the  alcoholic  extracts  regardless  of 
the  original  activity  of  the  drug. 


Tincture  No. 

I. 

Date 

I-12-18 

M.  S.  D. 
0.0002 

Per  cent. 
30 

Pe 

riod.  Months 

8-3-18 
9-25-18 

0.0003 
0.0002 

Tincture  Xo. 

20 
30 

2. 

7 
8 

Date 

5-1-17 

7-20-18 

5-19-22 

M.  S.  D. 
0.00018 
0.000193 
0.000200 

Tincture  Xo. 

Per  cent. 
33 
31 
30 

3- 

Pe 

riod,  Months 
14 

5  yrs. 

Date 
8- 10- 1 7 
7-20-18 
8-7-18 
5-19-22 

M.  S.  D. 

0.0000530 

0.0000536 

0.0000540 

0.000060 

Per  cent. 

113 
112 

III 

100 

Period,  Months 

II 
12 

57  mo. 
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Tincture  No.  4. 
Date  M.S.D.  Percent.         Period,  Months 

8- 1 8- 1 8  0.000083  72 

10-10-18  0.000080  75  2 

5-19-22  0.000075  80  3  yrs.  9  mo. 

Aqueous  Solutions  in  Ampoules.  For  hypodermic  administra- 
tion, a  saline  solution  of  the  mixed  amorphous  and  crystalline  stro- 
phanthin  Kombe  from  the  official  drug  may  be  obtained.  This  prep- 
aration will  be  desirable,  however,  only  when  the  process  is  begun 
with  a  drug  of  high  potency,  thus  reducing  to  a  minimum  traces  of 
other  extractive  matter  which  will  accompany  the  glucoside  frac- 
tion. By  using  a  drug  of  the  U.  S.  P.  standard,  there  would  prob- 
ably be  less  foreign  matter  in  such  an  aqueous  solution  than  there 
would  be  in  the  amorphous  glucosides  prepared  by  the  tannic  acid 
precipitation  process. 

The  possibility  of  deterioration  presents  the  chief  difficulty.  In 
order  to  investigate  the  pharmaceutical  aspects  of  deterioration,  a 
study  was  made  of  the  rate  of  deterioration  of  galenical  saline  stro- 
phanthin  solutions  diluted  to  such  a  strength  that  the  minimum,  lethal 
dose  was  0.0005  cc.  per  gram  of  frog. 

This  work  was  begun  with  a  high  grade  strophanthus  from 
which  a  tincture  was  prepared  by  the  U.  S.  P.  process  (200  g.  in 
2000  cc).     The  assay  was  as  follows: 

Dose  per  gm.  Result  Dose  per  gm.  Result 

0.00006  +  0.00009  + 

0.00007  —  0.000095  -\- 

0.00008  —  0.000 1 00  4- 

0.000085  — 

The  frogs  required  o.o^^y  g.  ouabain  as  AI.  L.  D. 

Therefore  the  tincture  of  Strophanthus  had  an  M.  L.  D.  of 
0.000064  cc.   (94  per  cent.). 

The  tincture  was  distilled  in  a  vacuum  to  recover  alcohol  and 
water  saturated  with  chlorbutanol  was  added  to  make  the  volume 
6.1.     The  solution  (No.  i)  was  filtered  and  analyzed  (1-12-18). 

Dose  per  (j)ii.  [Result 

.00015  — 

.00020  — 

.0002  5  

.00030  +    +    + 

.00035  + 
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The  frogs  required  o.o,;75  g.  ouabain  as  M.  L.  D.  Therefore,  the 
M.  S.  D.  =  0.00020  cc.  j>er  gram  frog. 

By  calculation  the  final  dilution  was  now  made  and  the  solution 
brought  to  a  standard:  M.  S.  D.  =  0.0005  cc.  per  gram  frog, 
(volume  =  15  liters).  Enough  sodium  chloride  was  added  to  make 
the  solution  isotonic  (0.85  per  cent.)  The  product  was  filtered 
through  porcelain  and  collected  in  sterile  receivers  in  the  usual  man- 
ner. Part  was  ampouled  into  i  mil.  containers  and  the  remainder  put 
aside  on  ice.  The  material  in  ampoules  (Xo.  3850)  was  assayed  as 
follows : 


Toxicity, 

Period  in 

Date 

M.  S.  D.  Mils. 

Per  cent. 

Months 

I-15-18 

0.0005 

100 

5-25-18 

0.00057 

88 

4 

7-20-18 

0.00060 

83 

6 

8-17-18 

0.00071 

70 

7 

10-22-18 

0.00080 

62.5 

9 

2-23-19 

0.00080 

62.5 

13 

4-7-19 

0.00 1 00 

50.0 

15 

8-4-19 

o.ooiir 

45 -o 

19 

II-14-21 

0.00143 

35-0 

46 

The  second  portion  which  had  been  put  aside  in  the  ice  chest 
was  ampouled  about  four  months  later  than  the  above  described  (Xo. 
4005) : 

Toxicitv,       Period  in 
Date  M.S.D.Mils.  Percent.        Mouths 

5-28-18  0.00057  88  4 

4-7-19  O.OOIII  45  15 

8-5-19  O.OOIII  45  19 

From  these  results  it  is  evident  that  these  very  dilute  solutions 
of  the  glucosides  deteriorate  to  about  half  their  original  activity  in 
fifteen  to  eighteen  months;  and  that  storage  at  low  temperaure  does 
not  necessarily  favorably  influence  the  rate  of  deterioration. 

A  part  of  the  more  concentrated  solution  (M.  S.  D.  =:  0.0002 
cc.  per  gram  frog)  was  studied  as  to  deterioration  (  Xo.  i). 

Date  M.  S.  D.  Mils. 

I-12-18  0.00020 

8-3-18  0.00030 

4-6-19  0.00040 

8-4-19  0.00040 


Toxicity, 

Period  in 

Per  cent. 

Months 

100 

66 

7 

50 

15 

50 

19 
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It  is,  therefore,  apparent  that  an  increased  concentration  suffered 
loss  at  the  same  rate  as  the  more  dilute  solution. 

A  further  experiment  on  the  influence  of  temperature  on  the 
rate  of  deterioration  was  carried  out  in  the  same  manner  as  above 
described  (No.  4165). 


Date 

M.  S.  D.  Mils. 

Toxicity, 
Per  cent. 

Period  in 
Months 

10-15-19 
4-30-20 
1 1 -9-2 1 

0.000476 

0.000555 
O.CO0833 

105 
90 
60 

6 

25 

Another  portion  of  the  s:ime  lot  was  kept  in  an  ice  chest.     It 
assayed  as  follows : 


Toxicity, 

Period  in 

Date 

M.  S.  D.  Mils. 

Per  cent. 

Months 

IO-15-19 

0.000476 

105 

5-1-20 

0.000526 

95 

eiA 

II-IO-2I 

O.CO0714 

70 

25 

Here  again  the  loss  on  deterioration  agrees  with  the  first  de- 
termination. Observations  on  the  effect  of  hydrogen-ion  concentra- 
•tion  on  deterioration  are  found  in  a  paper "  by  Levy  and  Cullen.  Data 
was  obtained  on  the  same  subject  by  the  use  of  the  cat  method  for 
assay.  Stability  of  heat  sterilized  solutions  for  a  five  months'  period 
is  shown  provided  the  pH  is  7.0.  Deterioration  is  noted  in  alkaline, 
but  not  in  neutral  or  slightly  acid  (pH  =  5.0)  solutions.  As  this  point 
had  not  been  considered  by  us  the  hydrogen-ion  concentrations  of  the 
above  solutions  were  determined  by  the  colorimetric  method  of  Clark 
and  Lubs,  and  it  was  shown  that  alkalinity  was  not  a  factor  in  our 
results. 

Nos.  3850,  4005,  1,4165  :pH  found,  5.8,  6.0,  5.4,  5.6  respectively. 
The  plant  extractives  yield  in  this  case  a  slightly  acidic  solution. 

As  was  previously  pointed  out,'^  there  is  considerable  discrepancy 
in  results  obtained  on  the  rate  of  deterioration  of  infusion  of  Digi- 
talis, depending  apparently  on  whether  the  cat  or  frog  method  is  used 
for  the  assay.  Our  results  on  Strophanthin  solutions  likewise  appear 
contrary  to  those  of  the  above-mentioned  investigators. 

A  carefully  neutrah'zed  (pIT  =  7.0)  Strophanthin  solution  was 

'/oMr.  F.xp.  Med.,  ?/.  267  (1920).  „ 

^  Am.  J.  Pharm.,  92,  394   (1920). 
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made  by  the  addition  of  acid  potassium  phosphate  and  disodium  hy- 
drogen phosphate  buffer  sohttions  to  a  solution  made  as  above  de- 

scril'cd. 

Physiological  Assay 
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The  AI.  S.  D.  of  the  solution  was  0.0005  cc.  per  gram  frog  (Xo. 
4600).  It  was  analyzed  as  follows: 
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Toxicity,      Period  in 


Date 

M. 

.  S.  D.  Mils. 

Per  cent. 

Months 

3-29-21 

0.000476 

105 

4-26-21 

0.0005 

100 

I 

II-15-21 

0.000625 

80 

7/2  (PH=7) 

4-13-22 

0.00077 

65 

13      (PH=7) 

For  the  sake  of  comparison  a  solution  (i-iooo)  of  crystalline 
ouabain  in  physiological  salt  solution  was  prepared  and  diluted  to  the 
same  standard  strength  as  all  the  other  preparations  (AI.  S.  D.  = 
0.0005  cc.  per  gm.  frog).  The  solution  ws  rendered  neutral  as  be- 
fore with  buffer  solutions  of  acid  potassium  phosphate  and  disodium 
hydrogen  phosphate. 

Toxicity,      Period  in 
Date  M.S.D.Mils.  Percent.        Months 

4-30-21  0.0005  100 

11-15-21  0.00055  91  6>^  (pH=7) 

4-13-22  0.000583  86  12      (pH=7) 

It  will  be  observed,  that  so  far  as  the  galenical  aqueous  strophan- 
thin  extracts  are  concerned,  that  when  the  pH  is  lowered  to  7,  the 
solution  exhibits  a  rate  of  deterioration  of  about  the  same  order  as 
when  pH  =  5.4.  We  would  place  a  time  limit  on  the  usefulness  of 
these  solutions  at  about  one  year.  They  may  be  serviceable  longer  than 
this,  for  at  this  time  about  70  per  cent,  of  the  activity  is  re- 
tained. The  variability  in  the  rate  is  probably  due  to  variable  mix- 
tures of  amorphous  and  crystalline  glucosides  obtained  from  different 
seeds. 

In  conclusion  we  wish  to  acknowledge  the  pharmacological  as- 
sistance of  Dr.  J.  ]\I.  Schmidt  for  many  of  the  first  assays. 

Kalamazoo,  Michigan. 


Am.  Jour.  Pharni 
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THE   FINENESS    AND   BULK   OF   PIGMENTS. 
Abstracted  by  Dr.  Hexrv  Leffmaxx. 

The  Educational  Ikireau  of  the  Paint  Manufacturers'  As- 
sociation of  United  States,  co-operating  with  the  National  \'ar- 
nish  Manufacturers'  Association,  has  established  a  laboratory  for 
the  study  of  the  problems  connected  with  these  industries.  The 
procedure  is  one  of  many  indications  of  the  useful  development 
of  systematized  research,  which  has  been  so  much  needed  in  this 
country.  The  problems  that  modern  industry  faces  are  numerous 
and  complex  and  can  only  be  solved  by  organized  methods  and 
by  considerable  money  outlay.  The  physics  and  chemistr}-  are 
'both  of  great  importance  in  this  field,  and  among  the  special 
methods  the  photomicrographic  records  are  of  material  assist- 
ance. 

Mr.  Henry  A.  Gardner,  in  association  with  Harold  Parks  and 
Nils  Pihlblad,  has  devoted  much  time  to  the  study  of  fine  powders 
under  high  magnification,  and  some  of  the  results  have  been  pub- 
lished in  a  special  pamphlet  from  which  this  abstract  has  been  taken. 
It  has  been  found  that  the  presence  in  a  pigment  of  an  appreciable 
amount  of  coarse  particles  will  retard  very  much  the  speed  of  the 
production  of  a  paint  and  increase  materially  the  cost  of  grinding. 
It  is  also  evident  that  in  the  case  of  remedies,  such  as  calomel  and 
bismuth  subnitrate.  which  are  difficultly  soluble  in  water  or  the  fluids 
of  the  body,  the  fineness  of  the  powder  will  have  considerable  im- 
portance. It  may  be  that  the  great  trituration  to  which  some  homceo- 
pathic  remedies  are  subjected  increase  materially  their  medicinal 
action.  The  ordinary  works  on  pharmacognosy  do  not  treat  of 
these  powders,  but  a  comprehensive  investigation  of  the  commercial 
forms  of  them  would  be  of  interest  and  use.  The  method  used  for 
determining  the  percentage  of  coarse  particles  in  a  given  powder  is 
to  screen  the  mass  with  a  screen  of  325  mesh  upon  which  25  grams  of 
the  sample  are  placed.  The  mass  is  washed  in  a  stream,  while  the 
lumps  are  broken  up  by  a  soft  l)rush.     When   all  materials  have 
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passed  through  that  the  mesh  will  allow,  the  screen  with  its  residue 
is  dried,  weighed  and  the  tare  of  the  screen  deducted.  It  is  obvious 
however,  that  considerable  differences  in  results  with  the  same  pow- 
der will  be  obtained  by  greater  or  less  energetic  use  of  the  brush, 
so  a  definite  end-point  must  be  adopted.  Gardner  and  his  co-workers 
use  a  screen  3  inches  in  diameter  made  of  wire  cloth.  These  are 
capable  of  being  placed  on  the  pan  of  an  ordinary  balance.  It  is 
recommended  that  a  number  of  screens  be  obtained,  and  one  be  set 
aside  as  a  master  screen  for  checking  up  the  others.  The  Bureau  of 
Standards  has  arranged  to  test  screens  to  determine  whether  they 
conform  to  the  United  States  standard  sieve  series.  Remington, 
years  ago,  made  a  number  of  tests  of  screens  offered  in  the  market 
and  found  considerable  irregularity.  The  thickness  of  the  wire,  of 
course,  materially  affects  the  real  size  of  the  mesh.  The  pamphlet 
gives  in  detail  the  methods  pursued  and  discussions  of  the  value  of 
the  results.  Through  the  kindness  of  Mr,  Gardner  several  of  the 
blocks  showing  the  microscopy  of  the  powders  have  been  loaned  for 
use  in  connection  with  this  article. 


WHITE  LEAD. 
Courtesy   of  Henry   A.   Gardner. 
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MERCURIC  OXIDE 

(globules  of  mercury  were  also  present,  but  do  not  appear  in 

the  photograph). 

Courtesy   of  Henry   A.    Gardner. 


B.ARILM    SILPH.XTE. 
Courtesy   of  Henry    A.    Gardner. 
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BONE  BLACK. 
Courtesy   of  Henry   A.    Gardner. 


OCHRE. 
Courtesy   of  Henry   A.    Gardner. 
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COMPOUND  DIGESTIVE  ELIXIR.* 
By  Ivor  Griffitit,  Ph.  ]\I.,  I'hiladelphia. 

"A  therapeutic  monstrosity  and  a  pharmaceutic  crime'' — so  was 
this  ehxir  labelled  by  a  professional  satirist  of  the  past  decade.  A 
monstrosity  and  a  crime  simply  because  the  originator  of  this  palata- 
ble elixir  erred  in  theory  at  least  by  combining  pancreatin  and  malt 
diastase  (erswthile  active  only  in  alkaline  media)  with  pepsin  in  an 
acid  vehicle.  And  to  add  a  finishing  touch  to  the  error,  he  also  used 
a  goodly  portion  of  the  enzyme  killing  alcohol,  to  further  the  elegance 
and  the  permanence  of  the  preparation. 

In  the  first  instance,  as  is  true  of  many  other  preparations  of  this 
kind,  the  elixir  was  only  patterned  after  a  proprietary,  and  if  imita- 
tion is  the  sincerest  form  of  flattery  the  original  elixir,  still  in  great 
vogue  by  virtue  of  its  unremitting  advertising  and  its  no  inconsid- 
erable merit,  is  being  greatly  flattered  to  this  day.  For  when  the 
compilers  of  the  third  National  Formulary  decided  to  include  the 
Compound  Digestive  Elixir  in  the  official  list  of  that  authority  they 
hardly  expected  for  it  the  popular  reception  which  it  received  at  the 
hands  of  prescribing  physicians. 

This  popularity  came  to  it  because  of  a  combination  of  happy 
coincidences.  Firstly,  it  boasted  just  the  right  shade  of  pleasing 
warmth,  the  red  of  an  honest  man's  blood.  Secondly,  its  odor,  its  bou- 
quet and  its  taste,  were  delightful  and  oddly  masked  the  noxious 
doses  so  often  hidden  among  its  molecules.  And  lastly^  it  was  al- 
leged by  venturesome  and  opinionated  pediatricians  to  be  possessed 
of  no  mean  merit  as  a  stomachic  and  digestive  in  the  treatment  of  dis- 
orders of  that  important  part  of  the  small  child's  anatomy.  It  helped 
to  restore  normalcy  to  the  jaded  stomachs  of  overfed  babies,  and  to 
bring  back  equilibrium  to  small  families  whose  first-born  responded 
to  colic  impulses  by  singing  alone  but  together  the  heroic  sextette 
from  "Lucia." 

And  any  medicine  that  does  this  is  entitled  to  a  prominent  place 
in  the  sun. 

However,  along  came  the  new  National  Formulary  Committee, 
and,  because  of  certain  theoretical  considerations  and  in  order  to  fur- 
nish professors  of  pharmacy  some  additional  small  talk,  it  promptly 
decided  to  forever  disbar  this  horrid  monstrosity  from  the  revised 

^Reprinted  from  The  Pcnnsyhania  Pharmacist. 
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edition.  Thus  with  one  fell  stroke  they  expected  that  this  elegant 
galenical  freak  would  vanish  with  thin  air. 

But  the  best  laid  plans  of  mice  and  men  "gang  aft  agley 
thegither"  (which  is  Scotch  for  saying  that  the  bottom  dropped 
out  of  them).  Doctors  who  had  grown  to  love  this  ruddy  elixir  con- 
tinued to  prescribe  it  and  the  propaganda  which  the  corner  druggist 
had  carried  on  when  the  elixir  first  became  official,  had  taken  deep 
root.  So  this  elegant  freak,  now  without  a  home  or  sponsor,  man- 
ages to  exist  and  carry  on. 

But  it  is  no  longer  official,  it  is  an  outcast  and  outcasts  have  no 
codes  of  morals  or  ethics.  So  it  is  that  we  find  no  uniformity  in  the 
digestive  elixirs  that  are  still  ruddy,  for  color  is  cheap,  but  are  lack- 
ing in  enzymes  and  alcohol,  for  these  things  are  of  worth.  We  ven- 
ture to  state  that  no  two  stores  in  a  community  supply  a  standard 
article,  and  that  there  is  a  greater  variety  of  compound  digestive 
elixirs  parading  the  drug  stores  than  there  is  of  moonshine  fluids 
stored  in  garages.  Even  the  reputable  drug  manufacturers  camou- 
flage the  issue^  for  none  of  them  supplies  in  their  catalog  the  accurate 
analysis  of  the  succedaneum  preparation,  elixir  of  lactated  pepsin, 
which  they  supply  when  compound  digestive  elixir  is  called  for.  They 
do  say  that  it  represents  a  "palatable  combination  containing  40  or  80 
grains  of  lactated  pepsin  to  each  fluid  ounce." 

Just  what  lactated  pepsin  is  one  cannot  quite  see  for  elsewhere 
in  the  catalog  it  is  vaguely  described  as  a  blended  combination  of 
pepsin,  pancreatin  and  diastase  with  diluent.  No  figures  of  propor- 
tion are  even  given  and  one  wonders  whether  this  is  an  unimportant 
detail  left  to  the  judgment  of  the  stock  room  employees  whose  stated 
proportions  vary  according  to  the  state  of  the  weather. 

"If  the  doctor  prescribes  red  brick  dust  it  is  the  business  of  the 
pharmacist  to  prescribe  standards  for  the  article  and  to  abide  by 
them."  So  runs  a  statement  attributed  to  Dr.  Horatio  \\'ood,  Sr.,  and 
it  is  well  said. 

Irrespective,  therefore,  of  the  new  restrictions  proposed  by  the 
internal  revenue  authorities,  who  lay  down  prohibition  rulings,  and 
because  of  the  persistent  demand  by  doctors  for  this  red  elixir,  the 
committee  now  functionating  in  revising  the  National  Formulary  is 
urged  to  re-introduce  into  that  collection  of  worthy  formulas  the  old 
formula  for  Compound  Digestive  Elixir,  making  no  change  in  the 
name  and  omitting  only  the  tincture  of  cudbear,  replacing  that  with 
two  drachms  of  powdered  cudbear  to  the  gallon. 
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A  Starch  Indicator  Solution. — After  considerable  experi- 
menting with  starch  sokitions  and  pastes  a  method  was  devised  for 
preparing  a  compound  containing  starch  which  is  very  stable  and 
not  liable  to  decompose  readily.  The  indicator  was  required  to  detect 
the  presence  of  nitrites  in  water,  for  use  in  the  Iliibl  and  Wijs  de- 
terminations, and  to  indicate  the  presence  of  free  and  combined  iodine 
generally. 

It  was  prepared  as  follows:  Common  household  (rice)  starch 
was  boiled  with  about  an  equal  weight  of  sodium  carbonate  in  solu- 
tion, and  the  resulting  mixture  allowed  to  cool.  Concentrated  hydro- 
chloric acid  was  then  added  until  all  action  had  ceased  and  the  liquid 
was  distinctly  acid.  Pieces  of  granulated  zinc  were  then  placed  in 
the  liquid,  and  it  was  allowed  to  stand  for  about  twenty- four  hours. 
It  was  filtered  when  neutral. 

When  prepared  from  pure  materials  the  solution  is  perfectly 
clear  and  colorless,  but  in  most  cases  impurities  in  the  starch  give 
the  indicator  a  yellow  tinge. 

A  solution  prepared  in  this  way  on  July  8,  1921,  still  (March, 
1922)  gives  a  very  distinct  blue  color  when  tested  in  the  following 
manner:  The  starch  solution  (o.i  cc.)  is  placed  in  Xessler  cylinder 
and  diulted  to  100  cc.  with  distilled  water.  The  same  quantity  (o.i 
cc.)  of  a  O.I  A''  iodine  solution  is  then  added,  and  the  solution  stirred 
with  a  glass  rod. 

Mucilage  of  Starch  B.  P.,  prepared  from  the  same  starch,  when 
tested  in  the  above  manner,  gave  no  reaction  after  keeping  for  ten 
days,  whereas  the  other  solution  still  reacts  after  keeping  for  over 
seven  months. —  (W.  J.  P.,  from  the  Analyst,  April,  1922.) 


Decomposition  of  Ammonium  Nitrate. — Interest  in  this  sub- 
ject has  been  developed  of  late,  owing  to  the  great  explosion  at  Oppau, 
the  cause  of  which  has  not  been  determined,  or  if  determined  by 
the  German  experts,  has  not  been  definitely  published.  Suggestions 
have  been  made  that  it  was  in  part  due  to  ammonium  compounds.  The 
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fonnula  of  ammonium  nitrate  indicates  that  it  may  be  an  explosive  if 
the  proper  initiative  is  applied.  At  a  moderate  temperature  it  de- 
composes almost  wholly  into  water  and  nitrous  oxide,  a  procedure 
that  has  been  used  for  many  years  on  a  very  large  scale  for  the 
manufacture  of  the  well-known  anesthetic.  It  has  been  noticed,  how- 
ever, that  irregular  reactions  often  take  place,  especially  the  forma- 
tion of  small  amounts  of  nitric  oxide,  and  for  commercial  purposes 
the  gas  is  always  carefully  purified.  H.  L.  Saunders  (Jour.  Chcin. 
Soc,  April,  1922,  698)  gives  the  results  of  careful  studies  of  the 
decomposition  of  the  salt,  finding  that  over  a  range  of  from  210"  to 
260''  C,  the  course  of  decomposition  is  unaltered,  about  98  per  cent, 
of  the  salt  decomposing  into  nitrous  oxide  and  water,  but  a  small 
amount  of  free  nitrogen  is  always  present.  At  a  temperature  of  300" 
the  decomposition  occurs  explosively,  and  large  amounts  of  nitrogen 
are  set  free.  The  reactions  under  the  explosive  decomposition  are  cjuite 
diflferent  from  those  which  occur  at  the  lower  temperatures  (quiet 
decomposition),  producing  nitric  oxide,  nitrogen  peroxide  and  nitro- 
gen in  the  ratio  2:4:5.  Chlorides,  which  are  often  present  in  com- 
mercial samples,  influence  very  unfavorably  the  action,  free  chlorine 
being  almost  always  found  in  the  gas.  Chlorides  accelerate  the  evolu- 
tion of  gas.  The  higher  the  initial  temperature  of  decomposition,  the 
lower  the  proportion  of  nitrous  oxide.  A  certain  amount  of  liquid 
is  obtained,  which  always  contains  nitric  acid,  and  also  hydrochloric 
when  chlorides  are  present  in  the  salt  used.  Sulphates  are  without 
special  influence,  and  small  amounts  of  sodium  nitrate — a  not  in- 
frequent impurity  of  the  commercial  salt — do  not  influence  the  de- 
composition below  250°. 

H.  L. 


Pl.\tinum  CoNDrnoNs. — The  enormous  advance  in  the  price  of 
this  metal  in  late  years  has  proved  very  embarrassing  to  chemists  and 
to  several  industries.  This  advance  has  unfortunately  contributed  to 
additional  difficulty,  because  it  has  diverted  the  metal  to  a  use  for 
which  it  is  really  not  adapted,  namely  jewelry.  There  is  no  reason 
to  doubt  that  the  practice  of  setting  precious  stones  in  platinum  has 
been  adopted  because  of  the  high  cost  of  the  material,  for  it  has  a 
poor  lustre  and  does  not  set  off  the  stone  as  well  as  gold.  George  F. 
Kunz  has  recently  reviewed  the  conditions  of  the  platinum  supply 
and  uses,  and  some  of  the  data  that  he  sets  forth  are  here  noted,  being 
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taken  from  recent  issues  of  the  Chemical  Ncii's.  The  industry  is 
gradually  emerging  from  the  chaotic  condition  into  which  it  was 
plunged  by  the  war.  and  even  the  Russian  sources  are  beginning  to 
be  active.  A  notable  increase  of  production  is  also  recorded  in 
CoIombia^  the  locality,  by  the  way,  in  which  the  metal  was  first 
detected.  The  Colombia  mines  were  actively  exploited  while  the  Rus- 
sian mines  were  blocked,  but  American  companies  are  now  endeavor- 
ing to  stabilize  the  South  American  sources.  The  price  of  the  metal 
has  fallen  somewhat,  though  still  very  high.  An  increased  demand 
for  jewelry  and  dental  work  has  arisen  since  the  close  of  the  war 
which  tends  to  keep  up  price.  In  1920.  the  consumption  of  platinum 
in  the  United  States  was  141. 041  troy  ounces,  of  which  57  per  cent, 
was  taken  by  jewelers.  19  per  cent,  by  electrical  industries,  11  per 
cent  by  dental  industries,  10  per  cent,  by  chemical  operations,  the  re- 
mainder being  distributed  in  minor  lines. 

Naturally,  active  search  has  been  made  for  new  platinum  de- 
posits, but  so  far  no  great  rewards  have  come.  Kunz  states  that  the 
outlook  for  some  Alaska  exploitations  is  rather  encouraging.  In 
Colombia,  the  principal  deposits  are  in  the  Atrato  and  San  Juan 
rivers,  but  a  third  river  is  regarded  as  likely  to  yield  a  supply.  The 
United  States  is  about  to  pay  Colombia  a  large  sum  as  indemnity, 
and  it  is  hoped  that  much  of  this  will  be  used  to  develop  some  of  the 
Colombian  industries,  especially  the  platinum  deposits.  Undoubtedly 
a  marked  fall  in  the  cost  of  platinum  will  be  of  great  advantage  to 
chemists. 

H.   L. 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 


Antiseptic  Action  of  Coal-Tar  Dyes. — At  a  recent  meeting 
of  the  Society  of  Chemical  Industry  at  Manchester,  the  facts  con- 
cerning the  extraordinarily  potent  antiseptic  proj^erties  possessed  by 
many  of  the  coal-tar  dyes  was  discussed.  Bechhold  and  Ehrlich,  in 
1906,  studied  the  antiseptic  action  of  halogen  compounds  of  phenol 
and  naphthol,  and  obtained  results  which  show  clearly  the  extraordi- 
nary variations  in  antiseptic  action  produced  by  slight  changes  in 
chemical  constitution,  and  also  the  markedly  specific  action  of  some 
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compounds.  These  points  are  illustrated  by  stating  the  minimal 
lethal  concentration  for  certain  micro-organisms  of  three  closely 
allied  naphthol  compounds :  dibrombetanaphthol  is  fatal  to  B.  eoli 
in  a  concentration  of  i  :  30,000,  and  to  B.  diphthcrke  in  one  of  i  : 
40,000;  tribrombetanaphthol  kills  B.  eoli  in  a  concentration  of  i  : 
2,000,  and  B.  diphlhcricc  in  one  of  i  :  400,000;  tetrabrombetanaph- 
thol  has  a  lethal  action  on  B.  eoli  in  a  concentration  of  i  :  1,000,  and 
on  B.  diphtheria:  in  one  of  i  :  200,000. — {Jour.  Amer.  Med.  Assoc., 
June,  1922.) 


Identification  of  Alkaloids  Under  the  Microscope  From 
THE  Form  of  Their  Picrate  Crystals.  B.  E.  Nelson  and  H,  A. 
Leonard. — Alkaloids  may  frequently  be  identified  by  the  crystalline 
form  of  their  picrates,  but,  in  preparing  such  crystals  for  micro- 
scopic examination,  it  is  essential  that  the  conditions  shall  be  the 
same  in  all  cases.  The  most  convenient  procedure  is  as  follows :  A 
slight  excess  of  saturated  picric  acid  solution  is  added  to  a  solution 
of  the  alkaloid  acidified  with  hydrochloric  acid,  in  a  test  tube ;  the 
precipitate  is  centrifuged,  washed  slightly,  dissolved  in  a  minimum 
quantity  of  warm  95  per  cent,  alcohol  in  a  water  bath,  and  allowed 
to  cool  slowly  in  the  bath,  with  further  cooling,  if  necessary.  After 
centrifuging,  the  mother  liquor  is  poured  off,  and  the  crystals  trans- 
ferred to  a  ringed  cell  microscope  slide.  A  second  crop  of  crystals 
is  obtained  by  warming  and  cooling  the  alcoholic  solution,  after  dilu- 
tion to  50  per  cent.  Crystals  so  obtained  may  be  compared  with 
those  from  known  alkaloids.  Drawings  of  the  crystalline  picrates  of 
the  following  are  given :  Atropine,  eucaine,  cinchonidine,  hydrastine, 
sparteine,  brucine,  nicotine,  scopolamine,  hyoscyamine,  pilocarpine, 
cinchonine,  strychnine,  morphine,  heroin,  homatropine,  physostigmine, 
codeine,  cocaine,  dionin,  quinidine,  berberine,  quinine,  aconitine,  caf- 
feine and  theobromine. —  (/.  Amer.  Chcm.  Soc,  1922,  44,  379-373. 
Through  The  Anah'st.) 

H.  E.  C. 


New  Sources  of  Cantharidin.  C.  van  Zijp. — Cantharidin, 
which,  according  to  the  Pharmacopoeias,  may  be  obtained  from  var- 
ious species  of  Cantharis  or  Mylabris,  has  now  been  isolated  from  two 
other  species  of  beetles  indigenous  to  Java.  Horia  debyi  Fairm. 
(=  Cissites  iestaceiis  aiict.)  ranges  in  length  from  16  to  30  mm.,  and 


Am  Jour  Pharm.)       Medical  and  riiannacciitical  Notrs  49? 

July,  1922.  )  ^^' 

in  breadth  from  5  to  to  mm.,  and  is  of  a  brick-red  color.  The  other 
species,  Cissitcs  nuixillosa,  is  much  greater  in  size,  but  of  the  same 
color.  Cantharidin  may  be  separated  from  the  male  or  female,  or 
from  the  eggs,  by  moistening  the  finely  divided  material  with  strong 
hydrochloric  acid,  followed  by  sublimation,  and  evaporation  of  any 
condensed  acid  by  exposing  the  sublimate  over  unslaked  lime.  In 
addition  to  their  vesicating  property,  m.  p.,  and  polarizing  action  upon 
light,  the  crystals  may  be  identified  by  their  behavior  with  baryta 
water. —  (Phanii.  IVcckblad.,  1922,  59,  285-289.  Through  The  Anal- 
yst.) 


Insect  Powder. — The  Insecticide  and  Fungicide  Board  of  the 
United  States  Department  of  Agriculture  recognizes  as  insect  pow- 
der an  insecticide  made  from  the  powdered  flower  heads  of  Chrysan- 
themum cincraricrfolitim,  C.  roscuui  and  C.  Alarshallii.  The  authors 
discuss  the  history,  cultivation,  harvesting,  preparation  of  the  pow- 
der, its  effect  on  insects  and  animals  and  its  adulteration.  A  long 
list  of  substances  which  have  been  used  to  color  and  adulterate  in- 
sect powder  is  included  together  with  physiologic,  microscopic  and 
chemic  methods  for  the  detection  of  the  genuineness  of  insect  pow- 
ders. The  presence  and  approximate  percentage  of  stems  may  be 
determined  by  estimating  the  nitrogen,  phosphorous  and  crude  fibre 
together  with  a  qualitative  ether-extract  test  (to  determine  color). 
The  ash  content  is  highest  in  closed  flowers,  next  highest  in  open 
flowers,  and  lowest  in  the  stems.  The  analyst  can  determine  whether 
open  or  closed  flowers  have  been  used  in  the  following  ways :  The 
presence  of  a  large  amount  of  pollen  and  the  absence  of  fruit  tissue 
indicate  "closed  flowers";  and  conversely,  the  absence  of  much  pollen 
and  the  presence  of  a  large  amount  of  fruit  tissues  indicate  "open 
flowers."  (2)  IVIixtures  of  flowers  and  stems  are  made  up  on  ttie 
basis  of  lowest  cost.  By  following  the  market  prices  on  "closed"  and 
"open"  flowers  and  stems,  the  analyst  can  usually  tell  which  has  been 
used  in  preparing  a  mixture  of  flowers  and  stems.  (3)  From  the  in- 
tensity of  the  green  color  of  the  ether  extract,  after  experience  the 
amount  of  stems  present  can  be  told  roughly.  (4)  The  crude  fibre 
determination,  taken  in  connection  with  the  intensity  of  the  green 
color  of  the  ether  extract,  general  appearance  of  the  powder  and 
odor,  serves  as  a  good  indicator  as  to  whether  or  not  the  mixture  is 
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composed   of   "open"   flowers   and   stems   or  "closed"   flowers   and 
stems. 

The  results  of  a  series  of  tests  show  that  the  insecticidal  ac- 
tivity of  the  insect  powder  is  due  to  a  mixture  of  acids  and  esters. — ■ 
[U.    S.    Dept.   Agric.    Bull.,   824,    i-ioo,    PI.    I-IV,    1920.    C.    C. 
McDonnell,  R.  C.  Roark  and  G.  L.  Keenan.) 

Heber  W.  Youngken. 


The  Adulteration  of  Insect  Powder  With  Powdered  Daisy 
Flowers. — Of  all  the  species  of  Chrysanthemum,  C.  Leucanthemum 
probably  has  been  one  of  those  most  often  utilized  for  the  sophistica- 
tion of  insect  powder  and  its  presence  in  commercial  insect  flowers 
has  been  frequently  detected  by  the  authors.  The  uses,  insecticidal 
action  and  chemistry  are  taken  up.  The  results  of  a  comparison  of 
analyses  of  the  different  commercial  grades  of  insect  flowers  ("open" 
and  "closed")  and  insect  flower  stems  with  those  of  the  flowers  of 
Chrysanthemum  Leucanthem^im  show  that  phosphorous,  pentosans 
and  ash  are  higher  in  the  flowers  of  C.  Leucanthemum  than  in  those 
of  C.  c  in  erar  Ice  folium.  After  presenting  the  gross  structure  and  his- 
tology of  daisy  flowers,  the  authors  state  that  a  chemical  analysis  is 
insufficient  to  show  adulteration  of  insect  powder  with  daisy  flowers. 
This  adulteration  can  be  definitely  determined  only  by  microscopia 
examination.  Powdered  daisy  flowers  are  distinguished  by  the  ir- 
regular dark-red  fragments  of  the  achene  and  the  palisade-like  cells 
comprising  the  costal  tissue  of  the  akene. —  ([/.  S.  Dept.  Agric.  Bull., 
795  1-12.  9  fig.  1919.  R.  C.  Roark  and  G.  L.  Keenan.) 

Heber  W.  Youngken. 


Intr^wenous  Use  of  Quinine  in  Malaria. — Limitations  to  the 
use  of  quinine  intravenously  in  malaria  treatment  is  the  subject  of 
a  report  by  Dr.  K.  F.  Maxcy  just  published  by  the  U.  S.  Public 
Health  Service. 

When  quinine  is  given  intravenously  by  routine  in  malaria  treat- 
ment it  can  hardly  be  claimed  that  the  procedure  is  without  danger. 
The  sudden  introduction  of  a  concentrated  solution  into  the  blood 
stream  tends  to  cause  circulatory  depression  and  distressing  nervous 
phenomena.  Accidental  extravasation  into  the  tissues  at  the  point  of 
injection  is  apt  to  cause  local  necrosis  and  sloughing.     Against  these 
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dangers  is  the  unquestionable  rapidity  with  whicli  the  drug  is  brought 
into  contact  with  the  parasites  in  the  blood  stream.  I'lxcept  for  this 
there  is  no  clear  evidence  at  i)resent  that  in  ordinary  malaria  infec- 
tions the  method  is  more  etTective  than  mouth  administration  in  cur- 
ing an  acute  attack,  in  ridding  the  blood  of  sexual  forms,  or  in  pre- 
venting relapse. 

Its  proper  field  of  usefulness  seems  to  be  upon  urgent  clinical  in- 
dications of  two  sorts :  first,  in  cases  in  which  prompt  absorption  by 
the  gastro-intestinal  tract,  following  mouth  administration,  is  not  to 
be  expected  because  of  violent  gastro-intestinal  disturbance  or  other 
cause,  or  in  which  it  is  impossible  to  give  the  drug  by  mouth  on  ac- 
count of  delirium,  coma,  etc. ;  and  second,  in  cases  which  are  gravely 
ill  when  first  seen  by  the  physician  and  in  whom  it  is  deemed  impera- 
tive to  secure  immediate  cinchonization.  It  does  not  seem  necessary 
nor  desirable  to  use  the  intravenous  route  of  administration  in  the 
simple  acute  or  chronic  infections  ordinarily  encountered,  whether 
tertian  or  c'estivo-autumnal. 

When  the  clinician  decides  that  the  method  is  warranted,  the 
effect  upon  the  patient  must  be  borne  in  mind.  Particularly  is  it  neces- 
sary to  be  sure  that  the  patient  is  not  already  suffering  from  circula- 
tory embarrassment.  The  technique  of  the  injection  must  be  such 
as  to  minimize  the  danger  of  untoward  effects  by  observing  three 
cardinal  principles :  Careful  aseptic  technique ;  giving  the  drug  in 
moderate  doses  and  in  dilution :  and  introducing  the  solution  slowly. 

All  the  precautions  which  are  observed  in  giving  a  dose  of  sal- 
varsan  should  be  observed  in  giv'ng  quinine. 


The  Camphor  Outlook. — The  recently  published  work  of 
Brooks  on  the  "X'on-Benzenoid  Hydrocarbons,''  devotes  considerable 
space  to  the  camphor  problem,  in  relation  to  the  practicability  of 
the  synthetic  product  competing  with  the  natural.  The  large  tree, 
Cinnatnoinum  camphora,  is  the  only  source  of  the  natural  article, 
and  the  process  of  distilling  with  steam  the  chipped  wood  of  mature 
trees  has  been  carried  out  in  China  and  japan  for  several  centuries. 
Japan  has  acquired  control  of  practically  all  of  the  region  occupied  by 
these  trees,  and  the  price  of  camphor  has  been  deliberately  advanced, 
which  gave  occasion  to  earnest  efforts  to  produce  it  artificially.     The 
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greatly  increased  use  of  camphor  owing  to  the  development  of  the 
manufacture  of  celluloid,  still  further  much  increased  by  the  demand 
for  photographic  film,  has  added  to  the  importance  of  this  supply,  as 
has  also  the  demand  for  transparent  windows  for  automobiles. 

For  the  production  of  synthetic  camphor,  the  successful  methods 
employ  turpentine  or  pinene  as  raw  material,  and,  unfortunately, 
while  the  primeval  camphor  forests  of  Asia  are  being  rapidly  re- 
duced, the  American  turpentine  trees  are  also  disappearing.  Dr. 
Brooks  expresses  the  hope  that  the  substitution  of  light  petroleum 
products  in  the  paint  and  varnish  industries  will  conserve  much  of  the 
supply  of  turpentine.  Efforts  have  been  made  to  cultivate  camphor 
trees,  but  the  substance  does  not  exude  from  the  tree  as  does  tur- 
pentine. The  woody  material  must  l)e  distilled  with  steam.  The  dis- 
tillation of  leaves  has  not  proved  profitable.  Considerable  planting 
of  camphor  trees  has  been  done  in  Florida  and  California,  as  well 
as  in  some  part  of  the  East  Indies.  Synthetic  camphor  is  prepared 
from  turpentine  by  conversion  into  bornyl  chloride,  the  principal 
source  of  which  is  the  long-leaved  pine,  P.  palustris.  The  turpen- 
tine should  be  fresh,  as  old  turpentine  gives  a  low  yield  of  bornyl 
chloride.  Borneol,  from  which  bornyl  chloride  is  prepared,  exists 
in  Borneo  camphor,  but  the  supply  from  this  source  is  not  sufificient. 

In  this  connection,  however,  a  timely  suggestion  for  increasing 
the  yield  of  turpentine  is  presented  in  a  paper  by  W.  H.  Mason, 
Laurel,  Aliss.,  which  was  read  before  the  Southern  Pine  Association, 
and  abstracted  in  Building  (Phila.).  jNIason  has  carried  out  on  a 
large  scale,  with  much  success,  two  processes  for  extracting  turpen- 
tine, pine  oil  and  rosin  from  sawed  lumber.  In  one  the  drying  is 
conducted  mainly  as  in  the  ordinary  dry-kiln,  but  in  the  first  twenty- 
four  hours  steam  is  used  instead  of  air,  and  the  vapors  are  led  to  a 
condenser.  The  condensed  liqiiid  consists  of  water  and  turpentine, 
which  are  separated.  It  is  found  that  the  lumber  is  dried  better  and 
more  thoroughly,  with  less  warping  and  will  hold  paint  better.  The 
process  has  been  in  use  for  more  than  a  year.  The  yield  on  long  leaf 
pine  is  about  one  gallon  of  turpentine  per  looo  feet ;  on  short  leaf  pine 
about  half  this. 

In  the  second  method,  called  "pitch  extraction"  only  the  pitch  is 
treated.  A  grading  expert  marks  the  "fat''  pieces,  which  are  run 
into  a  special  retort  with  steam  coils  in  the  bottom.     Turpentine  is 
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run  in  and  boiled  up,  by  which  the  pitch  is  extracted  and  water  driven 

out.     The  solvent  liquor  is  sent  to  the  refining  plant  to  recover  the 

constituents. 

II.  L. 


Pastkur  Centennial. — Commemoration  of  the  centennial  an- 
niversary of  the  birth  of  Pasteur  will  be  the  occasion  of  the  erec- 
tion of  a  statue  facing  the  Straslxjurg  University,  where,  as  a  pro- 
fessor, he  began  his  career.  The  inauguration  ceremonies  will  take 
place  on  May  i,  1923,  under  the  patronage  of  the  Republic,  and  wall 
consist  principally  in  the  unveiling  of  the  statue  and  the  opening  of 
an  exhibition  of  hygiene  and  bacteriolog\\  This  exhibition  will  be 
mainly  arranged  to  show  the  advances  made  in  these  subjects  as  a 
result  of  Pasteur's  work.  A  Congress  of  Plygiene  and  Bacteriology 
will  be  held  at  the  same  time. 

In  estimating  the  work  of  Pasteur,  his  earlier  investigations  into 
the  phenomena  of  racemism  must  not  be  forgotten.  His  later  work 
in  the  study  of  pathogenetic  organisms  has  overshadowed  to  a  cer- 
tain extent  his  labors  in  physical  science,  but  these  were  epoch-mak- 
ing. His  investigations  extended  over  many  years^  the  results  ap- 
pearing, from  time  to  time,  in  French  journals,  with  more  or  less  ex- 
tended abstracts  in  the  journals  of  other  countries,  but  in  the  early 
part  of  i860  he  delivered,  by  request,  before  the  Paris  Chemical 
Society  two  lectures,  in  which  he  summarized  his  labors  and  set 
forth  the  interesting  and  highly  important  method  of  "mesotomiza- 
tion,"  that  is  breaking  up  the  racemic  association  so  as  to  secure  one 
of  the  active  constituents.  He  also  called  attention  to  the  curious 
asymmetry  of  the  crystals  of  some  of  these  compounds.  His  ex- 
periments were  conducted  on  the  tartrates.  The  two  lectures  have 
been  printed  in  English  as  Xo.  14  of  the  "Alembic  Club  Reprints," 
with  the  title,  "Researches  on  the  Molecular  Asymmetry  of  Natural 
Organic  Products."  A  translation  into  German  has  appeared  as  Xo. 
28  of  Ostwald's  "Klassiker  der  exacten  ^\'issenschaften." 

It  is  to  be  hoped  that  the  orators  to  whom  will  fall  the  lot  to 
deliver  the  addresses  on  the  occasion  of  the  dedication  of  the  statue, 
will  not  fail  to  lay  some  stress  on  the  services  which  these  early  re- 
searches did  to  organic  chemistrv. 

H.   L. 
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SOLID  EXTRACTS 


Recent  scientific  evidence  points  to 
the  existence  of  man  upon  this  mun- 
dane sphere  even  prior  to  the  great 
Ice  Age.  In  terms  of  years  this  is 
counted  as  nearly  one-half  a  million. 
The  recent  discovery  of  the  P'oxhall 
man  near  Ipswich,  England,  led  to 
this  assertion. 


Galen,  born  about  129  A.  D.,  com- 
plained that  there  were  no  real  seek- 
ers after  truth  in  his  time,  but  that 
all  were  intent  upon  money,  political 
power  or  pleasure,  and  that  not  five 
men  of  all  those  he  had  met  preferred 
to  be  rather  than  to  seem  wise. 
'"Twas  ever  thus  !" 


Aluminum  with  11  to  14  per  cent,  of 
silicon  yields  an  alloy  which  is  lighter 
than  aluminum  itself,  stronger,  more 
resistant,  and  more  suitable  for  cast- 
ing than  known  aluminum  alloys. 


Keiselguhr  or  diatomaceous  earth, 
which  has  come  into  extensive  use  as 
a  filtering  and  clarifying  medium,  is 
formed  of  incalculable  millions  of  the 
fossil  remains  or  siliceous  skeletons 
of  minute  animals,  who  lived  in  an- 
cient seas  ages  ago. 


Bile  salt  (sodium  taurocholate)  is 
now  used  as  a  remedy  for  pediculosis. 
A  solution  of  the  salt  in  eucalyptol 
has  been  successfully  used  for  this 
purpose. 


Chlorophjdl  in  plants  is  analogous 
in  a  great  many  respects  to  the  hemo- 
globin of  the  red  blood  cell.  Iron, 
which  it  the  pivotal  element  in  hemo- 
globin is  absent  in  chlorophyll,  mag- 
nesium being  considered  the  important 


element  there.  Iron  is,  however,  es- 
sential to  plant  metabolism  and  is 
particularly  necessary  in  a  synergistic 
way  for  the  chlorophyll  production. 


Before  the  war  all  flasks  for  pre- 
paring typhoid  toxine  were  made  in 
Germany.  When  of  necessity  an 
American  company  had  to  make  them, 
they  were  found  to  be  far  better  than 
any  flasks  ever  imported. 


Did  you  know  that  carbolic  acid  is 
only  slightly  soluble  in  liquid  paraffin. 
Only  one  per  cent,  dissolves  in  the 
paraffin,  and  any  excess  of  this 
amount  separates  out  as  an  oily  layer 
in  the  bottom  of  the  container. 


The  laboratory  technician  states 
that  a  pneumonic  patient  with  a  high 
leukocyte  (white-cell)  count  has  far 
better  prospects  of  survival  than  one 
having  a  low  or  a  normal  white-cell 
count. 


Medical  men  are  now  advocating  in- 
oculating all  children  with  a  biological 
product  which  will  safeguard  them- 
against  diphtheretic  infection.  No 
one  wishes  to  offer  an  objection  to 
such  a  procedure,  if  good  results  come 
from  it,  but  life  for  little  Johnny  of 
the  future  will  be  nothing  but  "one 
darn  inoculation  after  another." 


Doctors  are  warning  against  the 
haphazard  use  of  gland  extracts,  since 
so  little  is  known  regarding  their 
standardization  and  physiologic 
effects.  Yet  we  know  certain  patent 
medicines  containing  some  of  the 
potent  gland  substances  and  which 
are  sold  to  the  laity  without  discrim- 
ination. 
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NEWS  ITEMS  AND  PERSONAL  NOTES 


Dk.  R.  W.  Hickman  Rktires. — Dr.  Richard  \V.  1  lickiiian,  chief 
of  the  Quarantine  Division,  retired  March  31  after  thirty-four  years 
of  continuous  service  in  the  Bureau  of  Animal  Industry. 

Dr.  Hickman  was  appointed  a  veterinary  inspector  March  31, 
1888,  on  the  force  which  was  organized  to  combat  contagious  pleuro- 
pneumonia of  cattle  in  the  vicinity  of  Philadelphia,  and  December 
,11,  1888,  he  was  transferred  to  the  force  operating  in  the  vicinity  of 
New  York  City,  where  the  disease  was  most  prevalent.  He  was  con- 
spicuous among  those  veterinarians,  who,  under  the  very  unfavorable 
conditions,  accomplished  so  successfully  the  first  great  task  assigned 
to  the  new  bureau,  the  eradication  of  contagious  pleuropneumonia 
from  the  United  States. 

When,  as  a  result  of  this  accomplishment,  the  ports  of  Great 
Britain  were  reopened  to  our  export  cattle  trade.  Doctor  Hickman 
was  sent  to  the  Union  Stock  Yards,  Chicago,  our  greatest  export  cat- 
tle market  at  that  time,  to  organize  a  system  for  inspecting  export  cat- 
tle and  marking  them  for  identification.  May  i,  1892,  he  was  placed 
in  charge  of  the  meat-inspection  station  at  New  York  City.  He  was 
called  to  Washington  November  i,  1900,  to  take  charge  of  the  Mis- 
cellaneous Division  of  the  bureau,  and  July  i,  1905,  he  was  appointed 
chief  of  the  Quarantine  Division. 

Though  a  pharmacist,  graduate  veterinarian,  and  a  specialist  in 
veterinary  education,  Doctor  Hickman  is  best  known  for  his  services 
in  administering  the  Federal  cjuarantine  which  has  protected  the  live 
stock  of  the  United  States  against  destructive  foreign  plagues.  He 
has  drafted  or  revised  most  of  the  regulations  regarding  the  export 
and  import  movement  of  live  stock  and  is  the  author  of  important 
contributions  to  veterinary  literature.  He  has  also  served  on  com- 
mittees that  were  instrumental  in  placing  the  work  of  veterinary  col- 
leges on  a  high  plane  of  instruction  and  equipment. 

In  entering  upon  his  well-earned  retirement  Doctor  Hickman 
carries  the  high  regard  and  good  wishes  of  his  late  ofificial  associates. 
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National  Resel:\rch  Council  News. — The  National  Research 
Council  hs  elected  the  following  chairmen  of  its  divisions  for  the 
year  1922-23: 

Division  of  Foreign  Relations — Robert  A.  Millikan,  Foreign 
Secretary  of  the  National  Academy  of  Sciences,  and  Direc- 
tor of  the  Norman  Bridge  Laboratory  of  Physics,  California 
Institute  of  Technology,  Pasadena,  California. 

Division  of  Edueational  Relations — \"ernon  Kellogg,  Permanent 
Secretary,  National  Research  Council,  Washington,  D.  C. 

Division  of  Research  Extension — W.  M.  Corse,  formerly  Gen- 
eral Manager  of  the  Monel  Metal  Products  Corporation, 
Bayonne,  New  Jersey. 

Research  Information  Service — Robert  M.  Yerkes,  National  Re- 
search Council,  Washington,  D.  C. 

Division  of  Physical  Sciences — William  Duane,  Professor  of 
Bio-physics,  Harvard  University  Medical  School,  Boston, 
Massachusetts. 

Division  of  Engineering — Alfred  D.  Flinn,  Secretary,  Engineer- 
ing foundation,  29  West  Thirty-ninth  Street,  New  York, 
N.  Y. 

Division  of  Chemistry  and  Chemical  Technology — Edward  W. 
Washburn,  Professor  of  Ceramic  Chemistry  and  Head  of 
the  Department  of  Ceramic  Engineering,  University  of  Il- 
linois, Urbana,  Illinois. 

Division  of  Geology  and  Geography — Nevin  AI.  Fenneman,  Pro- 
fessor of  Geology  and  Geography,  University  of  Cincin- 
nati, Cincinnati,  Ohio. 

Division  of  Medical  Sciences — Frederick  P.  Gay,  Professor  of 
Pathology,  University  of  California,  Berkeley,  California. 

Division  of  Biology  and  Agriculture — F.  R.  Lillie,  Professor  of 
Embryology,  University  of  Chicago,  Chicago,  Illinois. 

Diz'ision  of  Anthropology  and  Psychology — Raymond  Dodge, 
Professor  of  Psychlogy,  Wesleyan  University,  Middletown, 
Ohio. 
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AuGUSTE  LuMiERK.     Role  dcs  colloides  chez  les  etres  vivantes.     Pp. 

311   -f-  viii.  PI.  14.  13.5  X  18.5  cm.     Paris,  Masson  et  Cie,  1921. 

The  contents  of  this  absorbingly  interesting  little  volume  can 
be  epitomized  in  the  three  sentences  which  appear  on  page  iii : 

"The  evolution  and  llocculation  of  the  colloidal  micella  consid- 
ered as  bases  of  normal  and  pathological  physiology. 
"The  colloidal  state  conditions  life. 
"Flocculation  determines  disease  and  death." 

The  work  comprises  eight  chapters  devoted  to  a  discussion  of  the 
relations  between  the  colloids  of  the  organism  and  its  physiological 
processes  and  pathological  states,  to  which  is  added  a  most  volumi- 
nous bibliography  filling  150  pages  and  well  indexed.  Several  of  the 
plates  are  handsomely  colored.  Particularly  interesting  are  the  plates 
which  illustrate  the  histology  of  anaphylaxis  compared  with  that  of 
barium  shock. 

The  following  quotations  are  selected  from  the  summary  and 
give  a  good  idea  of  the  contents  of  the  book. 

"The  tissues  of  living  beings  are  constituted,  in  large  part,  by 
colloids  and  the  reactions  of  which  they  are  the  seat  and  which  con- 
dition growth,  nutrition,  disease  and  death,  owe  obedience  to  the 
laws  which  govern  the  evolution  of  these  colloids. 

"All  colloidal  material  is  composed  of  micellae,  animated  by  the 
Brownian  movement,  which  remain  in  suspension  in  a  liquid.  These 
micellae  are  themselves  formed  of  a  nucleus  or  granule,  that  is  to  say 
of  a  certain  number  of  molecules  of  an  insoluble  body  in  the  inter- 
micellar  liquid,  surrounded  by  a  layer  of  another  substance,  soluble 
but  fixed  by  adsorption,  this  last  being  the  active  portion  of  the 
micella. 

"The  micellae  evolve,  mature,  and  tend  toward  flocculation 
through  loss  of  the  perigranular  layer,  through  progressive  enlarge- 
ment, coalescence  of  nuclei  and  precipitation.  When  precipitation  oc- 
curs, the  colloidal  state  terminates  at  the  same  time  as  the  Brown- 
ian movement. 

"The  phenomena  which  characterize  life  correspond  to  the  con- 
tinual exchanges  between  the  adsorl>ed  layer  and  the  intermicellar 
liquid.    These  exchanges  cease  at  the  moment  of  flocculation. 
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"The  surface  of  contact  between  the  micellae  and  the  liquid 
medium  in  which  they  are  suspended  is  larger  as  the  micellae  are 
smaller.  This  surface  at  which  the  vital  exchanges  are  effected,  is 
enormous ;  for  the  adult  man  it  corresponds  to  several  millions  or 
square  meters. 

"One  must  recognize  two  kinds  of  colloids  in  the  organism; 
those  which  form  the  cellular  protoplasm  and  those  which  consti- 
tute the  extra-cellular  liquids^  circulating  in  the  organism  or  entirely 
impregnating  it. 

"P'locculation  of  one  of  these  colloids  produces  effects  differing 
from  those  produced  by  flocculation  of  the  other.  When  flocculation 
occurs  in  the  body  fluids  it  induces  the  symptoms  common  to  many 
maladies;  fever,  phlegmasia,  dermatoses,  arthralgia,  etc.  When  it  oc- 
curs in  cells  of  which  the  protoplasmic  properties  vary  in  different 
tissues  the  symptoms  which  are  developed  are,  in  general,  characteris- 
tic of  a  specific  disease. 

"Foreign  proteins  occur  in  two  well-dift'erentiated  types :  a,  those 
derived  from  pathogenic  micro-organisms  and  which  are  able  to  floc- 
culate colloids  at  once  without  previous  preparation,  flocculation 
which  requires  a  variable  period  of  incubation  according  to  the 
species ;  b,  the  other  type  can  react  only  after  a  specific  preparation 
by  the  same  protein.  The  latter  are  elaborated  by  saprophytic  mi- 
crobes or  may  be  derived  from  the  colloids  of  food. 

"Infectious  diseases  correspond  to  the  first  type  and  chronic 
diseases  to  the  second. 

"It  is  in  the  desensitizing  of  patients  impregnated  through  the 
accidental  penetration  of  protein  into  the  organism,  searching  for 
methods  to  hinder  flocculation  or  to  dissolve  the  precipitated  mate- 
rials, that  one  can  hope  to  find  the  truly  curative  procedures  for  acute 
or  chronic  pathological  states." 

The  book  is  very  readable  and  the  subject  matter  is  well  ar- 
ranged. The  style  becomes  sometimes  a  trifle  involved  due  to  pack- 
ing of  subordinate  and  modifying  clauses  into  the  sentences,  but  the 
author's  idea  is  always  clear  and  readily  followed.  If  the  hypotheses 
advanced  in  this  work  and  in  the  similar  book  by  Prof.  Danysz,^ 
which  now  have  considerable  exj^erimental  proof  behind  them,  shaU 
be  verified  and  generally  accepted  they  will  open  a  large  field  for 
investigation  and  will  give  us  a  new  and  a  simple  point  of  view  to- 
wards the  whole  subject  of  disease  and  death. 

J.  F.  Couch. 

'  The  Evolution  of  Disease.  By  Prof.  J.  Danysz.  Trans,  by  Francis  M. 
Packemann,  M.  D.    Lea  &  Febiger,  Philadelphia  and  New  York,  1921. 
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Thi-:  Elements  of  Fractional  Distillation.  By  Clark  Shove 
Robinson.  McGraw-Hill  Book  Co.,  New  York..  Pp.  X-205.  16 
X  20.5  cm.  1922. 

In  the  preface  to  this  admirable  work  the  author  says: 

"Young's  'Fractional  Distillation,'  while  a  model  for  its  kind,  has 
to  do  almost  entirely  with  the  aspects  of  the  subject  as  viewed  from 
the  chemical  lalniratory,  and  there  has  been  literally  no  work  in  Eng- 
lish available  for  the  engineer  and  plant  operator,  dealing  with  the 
applications  of  the  laboratory  processes  to  the  plant. 

"The  use  of  the  modern  types  of  distilling  equipment  is  growing 
at  a  rapid  rate.  Manufacturers  of  chemicals  are  learning  that  they 
must  refine  their  products  in  order  to  market  them  successfully,  and 
it  is  often  true  that  fractional  distillation  offers  the  most  available  if 
not  the  only  way  of  accomplishing  this.  There  has  consequently 
arisen  a  wide  demand  among  engineers  and  operators  for  a  book 
which  will  explain  the  principles  involved  in  such  a  way  that  these 
principles  can  be  applied  to  the  particular  problem  at  hand." 

The  chapters  are  entitled : 

I.  The  Phase  Rule. 

II.  One  Component  System. 

III.  Two  Component  Systems. 

IV.  ]\Iore  Complex  Systems. 
\ .  The  Gas  Laws. 

VI.  Solutions. 

VII.  Concentrated  Solutions. 

\'III.  Simple  Distillation. 

IX.  Fractionation. 

X.  Rate  of  Fractionation. 

XI.  Discontinuous  Distillation. 

XII.  The  Design  of  a  Continuous  Still. 

XIII.  The  Fractionating  Column. 

XIV.  The  Condenser. 

XV.  Acessories. 

XVI.  Continuous  Distillation. 
XVII.     Ammonia. 
XVIII.     Benzolized  Wash  Oil. 

XIX.  Methyl  Alcohol. 
XX.     Ethyl   Alcohol. 
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This  book  will  prove  of  great  value  to  operators  of  distilling" 
apparatus.  The  style  of  the  exposition  is  simple  and  plain  and 
should  be  readily  comprehended  by  the  better  grade  of  plant  opera- 
tive. Mathematical  treatment  has,  apparently,  been  avoided  where 
possible,  but  in  those  instances  where  it  is  used  it  is  given  with 
commendable  completeness. 

The  book  ought  to  find  much  application  in  manufacturing 
pharmacy  where  so  much  distilling  must  be  carried  on.  It  should 
be  consulted  by  every  one  who  contemplates  the  purchase  and  instal- 
lation of  stills,  condensers,  columns  for  fractionation,  and  the  num- 
berless items  which  go  to  make  up  the  distilling  outfit. 

To  the  scientific  scholar,  the  careful  and  detailed  treatment  of 
the  underlying  theories,  and  the  numerous  reproductions  of  graphs 
and  tables  of  data  will  prove  of  interest. 

The  book  is  well  printed  on  excellent  paper  and  is  bound  well. 

James  F.  Couch. 
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EDITORIAL 

"VIRTUALLY  THE  HISTORY   OF  AMERICAN  PHARM- 
ACY." 

So  reads  a  caption  used  in  calling  the  attention  of  the  profes- 
sion to  the  Historical  \'olume  of  the  Philadelphia  College  of  Pharm- 
acy, now  in  press  and  shortly  to  be  ready  for  distribution.  And  the 
phrase  is  significant  and  true.  For  it  is  well  known  that  the  first 
page  of  the  History  of  American  Pharmacy  was  written  by  the 
Apothecaries  of  Philadelphia  when  they  established,  in  182 1,  the 
College  of  Apothecaries,  later  the  Philadelphia  College  of  Pharmacy 
and  still  later  the  Philadelphia  College  of  Pharmacy  and  Science. 

The  sturdy  apothecaries  of  the  City  of  Brotherly  Love  builded 
l)etter  than  they  knew,  for  as  years  merged  into  decades  and  the 
decades  into  a  century,  the  College  which  they  founded  came  to 
be  recognized  as  the  pre-eminent  institution  of  pharmaceutical  learn- 
ing in  the  country.  From  its  doors  have  gone  thousands  of  trained 
men,  many  of  whom  have  writ  large  their  names  upon  the  scroll  of 
human  service. 

Pharmacy  and  the  allied  sciences  owe  much  of  their  advance  to 
the  efforts  of  her  graduates.  In  the  service  of  the  Federal  and  State 
governments  graduates  of  this  College  have  been  of  assistance  in 
helping  to  bring  about  important  legislation  relating  to  pharmacy  and 
the  compounding  and  dispensing  of  drugs.  The  educating  of  pharm- 
acists throughout  the  country  at  large  has  been  well  shared  in  by 
men  who  went  out  of  this  pioneer  institution.  Its  contribution  to- 
wards making  the  Pharmacopoeia  of  the  United  States  the  peer  of 
such  books  of  official  standards  is  no  unworthy  record. 

In  short,  the  history  of  this  unique  institution  is  the  story  of  a 
progressive  enterprise,  progressive  because  of  the  foresight  of  its 
charier  members  and  because  of  the  unflinching  adherence  oi  those 
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who  "carried  on"'  to  the  straight-from-the-shoulder  policies  of   its 
Quaker  founders. 

This  Centennial  History  of  the  Philadelphia  College  of  Pharm- 
acy, to  be  issued  by  the  College,  records  the  story  of  the  institution 
in  an  interesting  and  detailed  fashion  and  no  pharmacist  or  pharma- 
ceutical manufacturer  or  any  one  connected  with  the  profession  can 
afford  to  be  without  a  copy.  The  work  is  appropriately  and  pro- 
fusely illustrated,  many  of  the  pictures  being  taken  from  rare  prints, 
photographs  and  paintings.  An  idea  of  the  comprehensive  nature 
of  this  volume  may  be  had  by  scrutinizing  the  following  brief  survey 
of  its  contents : 

Chapter  I — Philadelphia  and  Pharmacy  in   182 1. 

Philadelphia  in  1821,  Pharmacy  in  1821,  Separation  of  Pharm- 
acy from  ]\Iedicine,  Manufacture  of  Pharmaceuticals,  Manufacture 
of  Medicinal  Chemicals,  Manufacture  of  Technical  Chemicals,  Estab- 
lishment of  Drug  Milling,  Pharmaceutical  Events  in  1821. 

Chapter  II — Founding  of  the  College. 

Drug  Standards,  Importance  of  Pharmacy,  Teaching  of  Pharm- 
acy at  the  University  of  Pennsylvania,  Institution  of  Master  of 
Pharmacy  Degree  by  the  University,  Reaction  of  Druggists  and 
Apothecaries,  First  Meeting  of  the  Druggists  and  Apothecaries,  Ap- 
pointment of  a  Conmiittee  on  Plan,  Recommendations  of  the  Commit- 
tee on  Plan,  Founders  of  the  College,  Administration  of  the  College, 
Election  of  Officers  of  the  College,  Establishment  of  the  School,  Con- 
ferring of  Master  of  Pharmacy  Degree  by  the  University,  New  Col- 
lege Meets  Commendation,  First  Professors  of  the  College — Jackson 
and  Troost.  First  Home — German  Society  Hall  (1821-1833),  First 
Lectures  of  the  College,  Incorporation  of  the  College,  Early  Days. 
Journal  of  the  College,  Druggist's  Manual,  Patent  ]\Iedicine  Abuses, 
Early  Achievements. 

Chapter   III — In    a    Home    of    Its    Own — Zane    Street    Building 

(1833-1868). 

Wood,  Bache,  Early  American  Pharmacopoeias,  The  First  U.  S. 
Pharmacopoeia,  Development  of  the  U.  S.  Pharmacopoeia,  The  First 
U.  S.  Dispensatory,  Physical  Development  of  the  College,  Develop- 
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merit  of  the   American  Journal   of    Pharmacy,    Philacleli)hia — The 
Mecca  of  American  Pharmacy,  Early  Pharmaceutical  History, 

Chapter  IV — Ethical  Standards  and  National  Associations. 

Griffith,  Carson,  Fisher,  Bridges,  U.  S.  Pharmacopccia  of  1840, 
U.  S.  Pharmacopoeias  of  185010  1880,  Instruction  in  Theoretical  and 
Practical  Pharmacy,  Procter.  Nostrum  Traffic,  Code  of  Ethics  of 
1846,  Ethical  Standards,  Evolution  of  Drug  Import  Law,  Enact- 
ment of  Drug  Import  Law,  Organization  of  the  American  Pharma- 
ceutical Association,  A.  Ph.  A.  Conventions,  Smith  and  Ellis. 

Chapter  V — From  Zane  Street  to  North  Tenth  Street. 

Thomas,  Parrish,  Alaisch.  College  Development,  Larger  Quar- 
ters Needed,  Erection  of  the  New  Building  in  1868,  Courses  of  In- 
struction, Evolution  of  Pharmacy  Laws,  Local  Pharmacy  Laws,  Fif- 
tieth .Vnniversary  of  the  College. 

Chapter  VI — Progress  and  Achievements  of  the  Past  Fifty  Years. 
Remington,  Sadtler,  Improvements  in  Instruction,  Women  Grad- 
uates in  Pharmacy,  Power,  Trimble,  Erection  of  Additional  Build- 
ings, Continued  Growth  of  the  College,  Three- Year  Courses,  Bastin, 
Lowe,  Kraemer  and  ]\Ioerk,  Seventy-fifth  Anniversary  of  College, 
Bullock,  Jenks  and  French,  Evolution  of  State  Pharmaceutical  As- 
sociations, Pennsylvania  Pharmaceutical  Association,  Progress  of 
Pharmaceutical  Legislation,  Pharmacy  Law  of  Pennsylvania,  Pre- 
Requisite  Laws  and  Pharmaceutical  Licensure,  U.  S.  Pharmaco- 
poeias of  1880  and  Later,  Honors  to  Leaders  of  American  Pharmacy, 
Responsibility  for  Public  Health,  Enactment  of  the  Federal  Food 
and  Drugs  Law,  Enactment  of  State  Food  and  Drugs  Laws,  Admin- 
istration of  the  Federal  Food  and  Drugs  Law,  Narcotic  Laws,  Food 
and  Drugs  Course  (1907),  The  First  Commercial  Training  in  Pharm- 
acy, Faculty  Changes,  Merging  of  Department  of  Pharmacy  of  the 
Medico-Chirurgical  College,  Text  Books  Issued  by  the  Faculty, 
Service  of  the  College  in  the  World  A\^ar,  Graduates  of  Pharmacy  in 
Pharmaceutical  Journalism,  Changes  in  the  Courses  and  Degrees, 
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Bachelor  of  Science  Courses,  Honorary  Degree  of  Master  in  Pharm- 
acy, Degree  of  Master  in  Pharmacy  in  Course,  The  Spirit  of  Re- 
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MODERN  ILLUMINATION  OF  AGE-OLD  PROCESSES.- 

By  F.  P.  Stroup,  Ph.  M. 

Professor  of  General  Chemistry,   Philadelphia  College  of  Pharmacy  and 

Science. 

This  paper  is  an  attempt,  on  the  part  of  the  author,  to  l)ring  to 
his  hearers  and  readers,  in  as  simple  language  as  he  can  command, 
an  interpretation  of  the  meaning  of  some  of  the  terms  which  they 
are  meeting  every  day  in  their  scientific  and  semi-scientific  literature. 
He  will  be  amply  rewarded  if,  as  the  result  of  this  eflfort,  a  few 
persons  will  be  able  to  read  with  pleasure  and  profit  more  of  the 
articles  and  discussions  published  in  books  and  periodicals  than  they 
could  read  intelligently  heretofore. 

Chemical  processes  have  been  going  on  since  time  began,  each 
one  in  its  own  particular  way.  When  man  came  upon  the  stage  he, 
doubtless,  began  to  take  notice  of  many  of  these  processes,  and,  being 
a  reasoning  animal,  l^egan  to  try  to  explain  how  and  why  chemical 
changes  took  place.  Chemical  phenomena  have  not  changed  through 
the  ages,  but  man's  interpretations  of  them  have  been  changing  con- 
stantly. During  the  less  than  fifty  years  of  the  existence  of  this 
Association  there  have  been  wonderful  changes,  in  a  forward  direc- 
tion, of  means  for  the  production  of  artificial  illumination,  and  man 
has  not  been  slow  to  adopt  each  new  or  improved  method  as  it  was 
brought  to  his  attention.  During  the  same  period  there  have  been  no 
less  wonderful  changes  in  man's  conception  of  the  why  and  where- 
fore of  natural  processes,  essentially  chemical,  yet  many  persons  have 
been  very  slow  to  change  from  the  ideas  they  formed  when  they  first 
studied  chemical  science.  Despite  the  fact  that  the  new  ideas  ex- 
plain simply  and  satisfactorily  many  phenomena  inexplicable  by  the 
older  theories,  there  are  still  many  persons  who  seem  to  reason  "the 
old  is  good  enough  for  me,"  and  many  who  regard  the  new  as  "high- 
brow stuflF,"'  too  complicated  for  any  but  the  best  equipped  (  from  the 
mental  standpoint )  to  master.    The  first  attitude  of  mind  we  cannot 
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combat,  but  we  are  going  to  attempt  to  show  that  much  of  this  so- 
called  "high-brow  stuff  is  capable  of  being  easily  understood.  In- 
stead of  following  the  conventional  free  lecture  style  to  "get  our  mes- 
sage across''  we.-are  going  to  conduct  a  quiz,  using  hypothetical  ques- 
tions answered  by  as  direct  answers  as  we  can  give. 

Question  :  What  is  meant  by  the  terms  "Ionization''  and  "Elec- 
trolytic Dissociation"? 

Answer  :  These  are  terms  given  to  the  change  which  many  com- 
pounds are  believed  to  undergo  when  they  dissolve  in  certain  liquids, 
particularly  water.     According  to  the  Ionic  Theory 

Acids,  in  the  presence  of  water,  yield  positively  charged  hydro- 
gen (H)  ions  (Hydrion)  and  negatively  charged  simple  or  compound 
anions,  each  acid  having  its  characteristic  anion. 

HCl  =  H+ -h  C1-;      HNO3  =  H+ -f  NO3-; 
H2SO4  =  H+  -f  H+  -f  SO4--; 

Bases,  in  the  presence  of  water,  yield  negatively  charged  hy- 
droxyl  (OH)  ions  (Hydroxidion)  and  positively  charged  simple  or 
compound  cations,  each  base  having  its  characteristic  cation. 

KOH  =  K+  +  OH-;      NH4OH  =  NH4+  +  OH-; 
Ca(OH)o  =  Ca++  -f  OH-  -f  OH-; 

Salts,  in  the  presence  of  water,  yield  positively  charged  cations 
and  negatively  charged  anions,  other  than  Hydrion  and  Hydroxidion, 
the  composition  of  which  are  dependent  upon  the  acid  and  base  to 
which  the  salt,  in  each  case,  is  chemically  related. 

NaBr  =  Na+  +  Br";       NH4H0PO2  =  NH4+  +  H0PO2- 

Q.  Solution  having  been  effected,  is  ionization  complete? 

A.  No,  except  in  dilute  solution  and,  even  then,  it  depends  on 
the  nature  of  the  compound  dissolved.  In  very  concentrated  solu- 
tions the  degree  of  ionization  may  be  practically  nil.  There  is  greater 
uniformity  among  salts  as  regards  degree  of  dissociation  than  among 
acids  and  bases.  Certain  acids  (hydrochloric,  hydrobromic,  hydrio- 
dic,  nitric,  sulphuric,  for  example  )  ionize  quite  freely  in  compara- 
tively concentrated  solution,  and  completely  in  dilute  solution,  and, 
i)ecause  of  this  fact,  are  called  "strong  acids" ;  while  other  acids 
(phosphoric,  hydrofluoric,  l)f)ric,  carbonic  and  most  organic  acids,  for 
example)  ionize  but  sparingly,  even  in  very  dilute  solution,  and  are 


Am    Jour    I'harin.  )  Modeni  I  lilt  IllilUll  lOH  C.  I  r 

August,  192J.       j  J    J 

known  as  "weak  acids."  Bases  wliich  ionize  freely  (tlie  hydroxides 
of  potassium,  sodium,  calcium,  barium  and  strontium,  for  example) 
are  called  "strong  bases";  while  those  which  ionize  sparingly  (the 
hydroxides  of  ammonium  and  most  of  the  metals,  and  the  alcohols, 
for  example)  are  called  "weak  bases."  Most  salts,  even  those  related 
to  "weak  bases,"  "weak  acids,"  or  both,  ionize  cjuite  freely,  though 
not  so  strongly  as  the  "strong"  bases  and  acids. 

O.  Why  is  it  that  concentrated  sulphuric  acid  may  be  stored 
and  shipped  in  iron  containers,  while  the  diluted  acid  cannot? 

A,  The  acid  properties  of  an  acid  are  dependent  mainly  upon 
the  H  ions  which  it  liberates  in  the  presence  of  water.  The  concen- 
trated acid  is  not  ionized  and  so  has  no  effect  on  the  metal,  while 
the  diluted  acid  contains  H  ions  which  can  and  do  give  up  their 
positive  electric  charges  to  atoms  of  iron  which  then  become  ions 
and  go  into  solution.  The  hydrogen  atoms  combine  to  form  mole- 
cules of  the  element^  which  are  gaseous  at  ordinary  temperatures. 

O.  Why  do  some  acids  seem  less  sour  in  taste  than  others,  even 
when  of  the  same  alkali-neutralizing  power,  and  why  do  some  acids 
(boric,  for  example)  taste  not  at  all  sour? 

A.  The  sour  taste  is  due  to  H  ions.  "Strong"  acids  (hydro- 
chloric, for  example)  contain  more  H  ions  per  unit  of  volume  than 
"weak"  acids  (acetic,  for  example),  hence  have  a  more  intense  taste. 
Boric  acid  ionizes  so  slightly  in  the  saliva  and  produces  so  few  H  ions 
that  their  taste  is  not  perceptible. 

Q,  Why  do  aqueous  solutions  of  some  salts  (the  carbonates, 
normal  phosphates,  borates,  silicates,  acetates  and  other  organic  salts 
of  potassium  and  sodium,  for  example)  have  an  alkaline  reaction? 

A.  Because  the  water  has  brought  about  a  so-called  "hydrolytic 
dissociation,"  followed  by  ionization,  resulting  in  a  predominance  of 
OH  ions,  the  cause  of  alkalinity.  Example  :  Sodium  carbonate,  in  the 
presence  of  water,  forms  some  sodium  hydroxide  and  an  equivalent 
amount  of  carbonic  acid.  NaoCOs  -j-  2H2O  =  2NaOH  +  H2CO:^. 
The  former  ionizes  more  strongly  than  the  latter;  result,  an  excess  of 
OH  ions.  Where  hydrolytic  dissociation  (also  called  "hydrolysis") 
results  in  the  formation  of  a  "strong"  base  and  a  "w^eak"  acid  the 
resulting  solution  is  always  alkaline. 

Q.  Why  do  solutions  of  some  salts  (the  chlorides,  nitrates,  sul- 
phates of  zinc,  aluminum,  copper  and  iron,  for  example)  have  an 
acid  reaction? 
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A.  For  the  reason  given  under  the  previous  question,  except  that 
the  result  of  the  hydrolysis  in  each  instance  is  a  "weak"  base,  yielding 
few  OH  ions,  and  a  "strong"  acid,  yielding  many  H  ions. — a  prepon- 
derance of  H  ions,  the  cause  of  acidity. 

Q.  How  does  tJie  Ionic  theory  explain  neutralization  reac- 
tions ? 

A.  The  H  ions  of  the  acid  solution  and  the  OH  ions  of  the 
alkali  solution  combine  to  form  un-ionized  water,  the  anions  of  the 
acid  and  the  cations  of  the  alkali  remaining,  for  the  most  part,  in 
solution  until  the  solvent  is  removed  by  evaporation,  or  otherwise, 
when  they  combine  to  form  a  salt.  Xa+  +  OH~  -{-  H+  -|-  C1+  = 
HoO  +  Na+  +  C1+.  As  fast  as  H  ions  and  OH  ions  combine  others 
are  liberated  from  the  acid  and  alkali,  respectively,  until  both  have 
been  completely  dissociated  and  the  resulting  H  and  OH  ions  have 
all  combined  as  water. 

Q.  Does  water  not  ionize  at  all? 

A.  Chemically  pure  water  has  never  been  obtained,  because  of 
the  solvent  action  of  this  substance  on  the  gases  of  the  air  and  other 
gases,  as  well  as  on  all  solids  which  might  be  used  in  the  manufac- 
ture of  containers  ;  but  it  has  been  calculated  that  ten  million  liters  of 
chemically  pure  water,  at  ordinary  temperatures,  would  contain  i 
gram  (1.008,  to  be  exact)  of  H  ions  and  17  grams  (17.008,  to  be 
exact)  OH  ions.  Its  hydrogen  ion  concentration  would  be  ten-mil- 
lionth normal,  or  lo^',  or  pHj,  or  PH7.  Its  hydroxyl  ion  con- 
centration could  be  expressed  in  the  same  way.  Water  of  this 
jnirity  would  represent  absolute  neutrality ;  the  H  ions  would  exactly 
balance  the  OH  ions.  HoO  =  H+  +  OH". 

Q.  What  is  meant  by  the  term  "normal"  as  applied  to  solutions 
used  in  volumetric  chemical  analysis? 

A.  A  normal  solution  of  an  acid  contains  in  each  liter  one  (  1.008, 
to  be  exact )  gram  of  acidic  hydrogen,  not  necessarily  as  H  ions ;  a 
normal  solution  of  an  alkali  contains  in  each  liter  17  (17.008)  grams 
basic  hydroxyl,  not  necessarily  as  OH  ions.  A  given  volume  of  any 
normal  alkali  solution  will  just  exactly  neutralize  an  equal  volume  of 
any  normal  acid  solution.  A  normal  solution  of  any  compound, 
other  than  acid  or  alkali,  contains  in  each  liter,  or  is  capable  of  lib- 
erating from  each  liter,  an  amount  of  oxygen  or  some  other  element 
chemically  equivalent  to  one  gram  of  hydrogen. 
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O.  What  is  meant  by  the  term  "llych-ogen  Ion  Concentra- 
tion" ? 

A.  The  strength  of  a  soKition  or  mixture  in  terms  of  H  ions. 
One  gram  of  H  ions  in  a  Hter  is  a  normal  sokition,  one  gram  in  ten 
liters  (or  lOO  milligrams  in  one  liter)  is  a  decinormal  solution  (tenth 
normal). 

O.  Is  there  not  a  1)etter  system  of  nomenclature  than  this?  It 
would  seem  that  this  system,  being  used  as  it  is  in  the  naming  of 
volumetric  solutions,  would  lead  to  some  confusion. 

A.  Your  point  is  well  taken.  One  or  another  of  several  other 
systems  is  generally  used.  In  one  system  a  normal  solution  is  desig- 
nated numerically  as  i.o;  a  decinormal  solution,  io~' ;  a  centinormal 
solution,  io~- ;  a  ten-millionth  normal,  io~',  etc.  By  another  sys- 
tem a  normal  solution  is  designated  as  i.o;  a  decinormal  solution  by 
pHi  or  Pii]  ;  a  centinormal  solution  by  pH2  or  Ph2  ;  a  ten-millionth 
normal  solution  by  pHj  or  Phj.  etc. 

O.  What  is  the  difference  in  the  use  of  the  term  "normal"  as 
applied  to  volumetric  solutions  and  the  same  term  as  applied  to  the 
li  ion  concentration  of  a  solution  or  mixture? 

A.  This  question,  perhaps,  can  be  best  answered  by  use  of  a 
non-chemical  illustration,  followed  by  a  concrete  chemical  example. 
A  normal  army  may  have  in  it  10,000  men, — a  fighting  line  of  1,000, 
backed  up  by  the  other  9.000.  The  fighting  is  done  by  the  thousand 
in  the  front  lines,  and  only  as  some  of  them  drop  out  do  the  others 
get  a  chance  to  fight.  The  thousand  represent  the  fighting-man  con- 
centration, the  ten  thousand  the  total  man  concentration  of  the  army. 
Six  per  cent.  Acetic  Acid  corres])onds  to  Xormal  Acetic  Acid  \^olu- 
metric  Solution  ( it  contains  in  each  liter  60  grams  absolute  acid  [Mo- 
lecular Weight  of  Acetic  Acid  is  60] ,  of  which  one  gram  is  acidic 
hydrogen).  But  six  per  cent.  Acetic  Acid  is  only  about  10  per  cent, 
ionized,  hence  its  H  ion  concentration  is  only  about  one-tenth  of  its 
acidic  hydrogen  strength  ;  so,  while  acid  of  this  strength  is  normal  for 
volumetric  analytical  purposes,  its  II  ion  concentration  is  only  dcci- 
normal,  io~\  or  Phi. 

O.  ^^'hy  the  negative  exponent  in   io~\   iO~-,   io~',  etc.? 

A.  It  is  the  mathematical  method  of  expressing  the  reciprocal 
(oppo.site  )  of  the  power  of  a  number.  Illustration:  10'-  means  10 
raised  to  the  second  power,  or  100;  10^-  is  the  reciprocal,  or  i/iooth. 
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Q.  I  have  noted  that  fiftieth  normal  is  expressed  as  io~"^-'^  or 
pHi.7.     Is  that  not  a  mistake?     Should  it  not  be  1.5? 

A.  The  figure  is  correct.  It  is  the  logarithm  of  the  number  which 
is  the  denominator  of  the  fraction  which  indicates  the  concentra- 
tion. 

I  is  the  logarithm  of  10,  1.7  is  the  abbreviated  log  of  50,  1.9  is 
the  abbreviated  log  of  80,  and  2  is  the  log  of  100. 

0.  You  have  said  that  absolute  neutrality  is  represented  by  PH7. 
\\'hat,  then,  is  meant  by  pHi2? 

A.  The  product  of  the  H  ions  and  OH  ions  in  any  sample  of 
water  is  a  constant.  If  more  OH  ions  be  added,  say  by  the  addition  of 
some  KOH  solution,  the  increase  of  OH  ions  is  compensated  for  by 
a  decrease  of  H  ions,  and  the  product  of  the  two  remains  unaltered. 
The  alkalinity  of  a  solution  can  thus  be  expressed  in  terms  of  acidity 
(H  ion  concentration).  A  normal  alkali  solution  has  a  pH  value  of 
14,  and  a  centinormal  solution  of  alkali  can  be  rated  as  pHi2-  It 
will  be  seen  that  the  higher  the  figure  the  lower  is  the  H  ion  concen- 
tration. A  change  of  one  integer  downward  means  a  change  of  ten 
times  the  strength  upward. 

Q.  How  may  the  H  ion  concentration  of  a  solution  or  mixture 
be  determined? 

A.  A  very  accurate  and  quick  method,  one  which  has  many  ad- 
vantages over  any  other  known  method,  depends  upon  the  use  of 
electrical  apparatus  by  means  of  which  the  conducting  power  of  the 
solution  or  mixture  is  determined.  The  expense  of  the  apparatus  is 
the  chief  drawback  to  its  general  use.  A  much  cheaper  method,  one 
which  is  sufiiciently  accurate  for  most  purposes,  depends  upon  the 
use  of  a  series  of  so-called  "indicators,"  each  of  which  changes  color 
within  a  fairly  narrow  range  of  H  ion  concentrations.  For  exam- 
ple: 

1.  Bromphenol  blue  is  yellow  at  PH2.8  and  blue  at  PH4.6; 

2.  Methyl  red  is  red  at  PH4.4  and  yellow  at  pH^.Q. 

Suppose  that  separate  portions  of  a  solution  have  been  tested 
with  these  two  indicators,  and  the  portion  with  No.  i  shows  blue, 
and  the  one  with  No.  2  shows  red.  The  conclusion  must  be  that  the 
H  ion  concentration  of  the  solution  is  between  4.6  and  6.0. 

Q.  What  is  a  so-called  "BufTer"? 

A.  A  substance  which  prevents  more  than  slight,  if  any,  change 
in  the  H  ion  concentration  of  a  solution  when  acid  or  alkali  is  added 
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to  a  solution  or  developed  within  it.  One  drop  of  a  weak  solution 
of  hydrochloric  acid  added  to  pure  water  may  alter  the  pi  1  value 
several  integers.  Should  sodium  phosphate  or  sodium  hicarhonate  he 
present,  the  effect  would  he  slight.  Alkali  phosphates,  carhonates, 
borates  and  citrates  are  among  the  best  buffers.  Proteins  and  amino- 
acids  also  are  good,  and  these  are  among  the  natural  buffers  that  are 
found  in  animal  fluids,  and  help  to  keep  biological  processes  from 
being  disturbed  by  the  formation  of  acids  through  errors  in  diet,  dis- 
ease, etc. 

O.  Can  you  give  us  some  instances  where  correct  II  ion  con- 
centration determines  the  success  or  failure  of  a  process? 

A.  Factors  which  disturb  the  H  ion  concentration  of  the  blood 
and  other  body  fluids  lead  to  ill  health  and,  often,  death.  Micro- 
organisms of  various  kinds  (bacteria,  ferments)  and  even  the  higher 
plants,  require  culture  media  or  soil  of  the  proper  H  ion  concentra- 
tion for  normal  development.  It  has  been  suggested  that  traces  of 
impurities  in  many  compounds  might  be  easily  detected  by  use  of  H 
ion  concentration  measurement  methods,  particularly  the  electrolytic 
method. 


ALCOHOL  IN  PHARMACY. 
John  Uri  Lloyd,  Ph.  M.,  Cincinnati,  Ohio. 

"My  Dear  Mr.  Editor  : 

"Perhaps  I  may  best  reply  to  the  question  you  ask  me  regarding  alcohol 
in  pharmacy,  by  quoting  from  some  of  my  old  contributions  to  the  Eclectic 
Medical  Journal,  which  have  not,  so  far  as  I  know,  drifted  into  pharmaceu- 
tical journalistic  print.  In  some  directions,  as  I  read  these  over,  revisions 
might  be  made,  as  is  natural  when  one  considers  that  the  first  was  written 
fortj'-five  years  ago,  but  as  a  whole  they  might,  in  my  opinion,  stand  as 
written. 

"Believing  that  if  j'ou  have  the  time  to  read  these  over  they  will  prac- 
tically cover  the  questions  asked  of  me.    I  am 

"Sincerely  yours, 

"(Signed)  John  Uri  Llovd." 

Editor's  Note. — Nearly  a  half  century  has  rolled  by  since  Professor  Lloyd 
penned  the  following  contribution,  but  we  frankly  believe  with  the  Professor 
that  these  old  writings  carry  much  that  just  at  present  is  considered  as  "new 
thought"  and  also  much  that  will  give  text  for  "advanced  thought"  to  persons 
concerned  in  therapeutic  pharmaceutical  progress. 
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Unless  the  pharmacist  has  made  himself  as  nearly  as  possible 
conversant  with  the  properties  and  chemical  attributes  of  the  sub- 
stances that  are  naturally  associated  within  the  bark  along  with  the 
glucoside,  and  is  consequently  enabled  in  preparing  his  pharmaceu- 
ticals to  elminate  materials  from  his  preparation  that  have  proved 
themselves  incompatible  with  the  glucoside,  we  cannot  say  he  has 
proved  himself  a  master  of  his  profession  or  made  himself  of  much 
benefit  to  physicians  in  respect  to  this  class  of  materials.  Even 
though  he  may  truly  claim  for  his  preparation  that  each  minim  rep- 
resents completely  the  medicinal  principles  of  one  grain  of  the  crude 
material,  and  that  every  fluid  ounce  contains  the  entire  virtues  of 
one  troy  ounce  of  the  specified  drug,  still  other  than  in  the  slight  ad- 
vantage which  would  arise  from  a  mere  change  in  form,  his  pharma- 
ceutical is  not  superior  to  the  crude  drug. 

However,  some  may  take  issue  with  me  upon  this  point,  and 
pointing  as  an  example  to  the  fluid  extracts  now  so  popular,  say — 
*'Are  not  the  soluble  principles  of  the  drugs  separated  from  the 
insoluble  and  inert  materials  which  accompany  them?  Are  not  the 
insoluble  and  useless  materials,  such  as  lignin,  cellulose,  starch,  etc., 
eliminated  from  fluid  extracts?"  And  I  will  answer,  yes.  Here  I 
can  agree  with  you,  for  in  this  respect  you  have  improved  upon  na- 
ture, but  although  you  have  separated  these  substances,  you  have 
added  a  foreign  material  that  is,  in  overdoses,  more  to  be  disap- 
proved of  than  the  inert  zvood  and  starch,  which  at  the  utmost  are 
merely  objected  to  because  they  are  worthless  and  tend  by  their 
presence  to  render  the  administration  of  the  crude  drug  unhandy,  per- 
haps a  little  slow  in  action  in  consequence  of  serving  as  an  envelope 
to  the  medicinal  principles  of  the  drug,  and  thus  preventing  them 
from  coming  in  contact  immediately  with  the  juices  of  the  stom- 
ach. 

But  on  the  other  hand,  the  sul)stance  you  have  replaced  them  by 
is  a  powerful  medicine  of  itself.  I  know  physicians  will  generally 
agree  with  me,  for  although  under  certain  circumstances  it  may  not 
prove  objectionable,  in  some  cases  it  is  decidedly  to  be  disapproved 

*Part  of  an  article  in  which  the  glucoside  was  the  substance  in  hand,  not 
the  alcohol. 

fFrom  Eclectic  Medical  Journal,  1875. 
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of.  I  will  warrant  that  every  doctor  who  reads  this  article  can 
recall  to  mind  instances  where  he  would  have  preferred  that  his  pa- 
tients should  have  taken  two  teaspoonfuls  of  starch  rather  than  one 
teaspoonful  of  alcohol.  But  we  shall  come  to  this  in  its  proper 
place. 

(From  Eclectic  Medical  Journal,   1889.) 

I  will  admit  in  accepting  the  fact  that  alcoholic  liquid  represen- 
tatives of  plants  are  often  desirable,  we  are  being  drawn  in  some 
directions  over  broken  ground.  In  my  opinion  we  should  differen- 
tiate more ;  the  rule  of  elaboration  is  usually  a  good  one,  but  there 
are  many  exceptions  to  the  employment  of  an  alcoholic  menstruum  in 
plant  extraction.  The  thrusting  of  a  line  of  alcoholic  fluid  extracts 
(followers  of  the  mediaeval  alcoholic  tinctures  and  essences)  upon 
the  profession  has  been  conducive  to  injury  as  well  as  benefit. 

Manufacturers  and  physicians  together  have  broadly  accepted 
in  this  direction  without  proper  discrimination,  and  if  my  opinions 
are  worthy  of  consideraton,  a  halt  should  be  called  by  physicians. 
.  .  The  introduction  of  a  line  of  substances  known  as  fluid 
extracts,  made  practically  by  a  universal  rule,  has  led,  I  believe,  to 
some  marked  disturbances  of  this  nature.  Drugs  that  cannot  prop- 
erly be  extracted  with  an  alcoholic  menstruum  are  often  thrust  for- 
ward as  unquestionably  represented  in  an  alcoholic  form. 

Take,  for  example,  the  mucilaginous  bark  of  the  elm,  a  drug 
that  should  be  stripped  fresh  from  the  tree,  torn  into  shreds  and 
suspended  in  cold  water  in  order  to  produce  the  soothing,  cooling 
mucilaginous  drink  that  is  so  refreshing  to  feverish  patients.  Its 
richness  depends  on  its  freshness.  Each  day  this  infusion  should 
be  prepared  anew,  and  the  vessel  containing  it  should  be  kept  in  a  cold 
situation  outside  of  the  sickroom  to  avoid  absorption  of  foul  ex- 
halations. 

Is  it  not  illogical  to  substitute  for  that  mucilage  a  burning  alco- 
holic "fluid  extract"  that  neither  can  contain  the  mucilage  of  the 
bark  nor  replace  to  the  parching  patient  the  grateful  drink  that  may 
be  prepared  from  fresh  elm? 

Pass  to  the  other  drugs  somewhat  of  this  description,  comfrey, 
benne,  quince  seed,  chestnut,  and  the  same  rule  may  be  applied.  The 
fresh  infusion  made  with  cold  water  is  the  best  preparation,  and  every 
drop  of  alcohol  added  is  at  the  expense  of  the  value  of  the  prepara- 
tion. I  do  not  hesitate  to  say,  in  my  opinion,  a  so-called  fluid  ex- 
tract or  tincture  of  such  a  drug  is  not  a  desirable  preparation.     .     .     . 
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I  rebel  against  such  preparations  as  fluid  extract  of  Kino  and  fluid 
extract  of  Catechu,  and  have  displeased  some  patrons  by  refusing  to 
make  them.  Other  cases  can  be  cited  in  which  such  inconsistencies 
occur,  but  it  is  unnecessary,  although  I  might  say  that  in  my  opin- 
ion a  decoction  of  Apocynum  is  effective  where  an  alcoholic  prepara- 
tion is  useless,  and  that  the  elaborate  formula  of  the  United  States 
Pharmacopoeia,  1880,  produces  a  fluid  extract  of  chestnut  far  infer- 
ior to  an  infusion  of  chestnut  leaves.  ...  I  freely  say  that  in 
my  opinion  this  fluid  extract  hobby  has  been  carried  in  some  direc- 
tions too  far. 

The  apothecary,  the  manufacturer,  the  physician,  seem  to  have 
crushed  themselves  together  and  regardless  of  compatibles  or  incom- 
patibles,  of  consistency  or  of  inconsistencies,  have  rushed  headlong 
into  an  alcoholic  craze.  Deserving  and  commendable  in  many  par- 
ticulars, objectionable  in  others,  I  view  fluid  extracts  as  one  of  the 
stepping  stones  to  a  more  perfect  pharmacy,  which,  by  a  series  of 
evolution,  will  produce  (to  be  followed  by)  substances  that  will 
surely  displace  them  in  the  future.  They  are  a  crudeness  of  the 
present,  although  they  have  improved  our  medicines  in  some  direc- 
tions by  displacing  others  more  crude,  or  given  us  more  portable 
preparations.  But  they  have  in  many  instances  crowded  our  shelves 
with  preparations  very  much  inferior  to  the  decoctions  and  infusions, 
or  even  to  the  crude  drugs,  that  have  been  displaced. 

I  do  not  propose  to  try  to  defend  myself  for  the  part  I  have 
taken  in  this  record,  for  I  do  not  deny  that  nay  zeal  in  the  past  has 
helped  to  fasten  the  habit  on  others,  neither  do  I  close  my  eyes  to 
the  fact  that  many  manufacturing  pharmacists  and  their  friends  may 
even  now  decline  to  accept  the  situation  as  I  see  it. 

(From  the  Proceedings  of  the  Ohio  Pharmaceutical  Association, 

1889.) 

The  careful  apothecary  is  often  confronted  with  possibilities 
that  the  thoughtless  may  overlook  and  which  an  inexperienced  drug- 
gist may  never  comprehend.  I  shall  refer  now  more  particularly 
to  the  changes  that  take  place  in  preparations  after  they  are  made 
and  while  they  renmin  in  our  hands ;  changes  that  may  result  in  a 
continued  variation  of  drug  action  from  time  to  time.  By  reason 
of  this  variation  the  physiological  force  and  therai)eutic  action  of 
many  medicines  must  surely  with  all  physicians  be  more  or  less  of  an 
uncertainty. 
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Wo  do  not  necessarily  have  to  seek  in  out-of-the-way  places  for 
examples  illustrative  of  the  foregoing  idea.  Indeed,  scarcely  a  day 
passes  that  the  writer  is  not  called  upon  to  study  the  matter  in  one 
or  more  of  its  unrecorded,  connected  phases,  and  prohal)ly  other  per- 
sons are  continually  confronted  with  j)r()l)lems  of  a  like  nature. 

There  are  various  known  causes  for  these  changes  in  proper- 
ties of  pharmaceutical  preparations,  familiar  examples  being  the  ac- 
tion of  light  on  mixtures  containing  some  compounds  of  iron,  espe- 
cially phosphate,  pyrophosphate  and  citrate ;  the  slow  disorganiza- 
tion of  alkaloidal  solutions  (elixirs  perhaps)  of  slight  alkaline  reac- 
tion; the  decomposition  and  subsequent  precipitation  of  acid  solu- 
tions containing  bismuth  salts  which  often  remain  transparent  for  a 
considerable  time  and  then  suddenly  fly  to  pieces,  etc.,  etc. 

These  familiar  examples  may  be  named  as  preliminary  to  the 
consideration  of  others  less  known,  among  which  I  will  mention  the 
action  of  light  on  many  organic  solutions  exposed  thereto  and  the 
questionable  power  of  alcoJioI  in  maintaining  the  medicinal  force  of 
some  organic  substances  that  are  soluble  in  that  menstruum.  Pass- 
ing the  former  (influences  of  light)  I  will  in  this  paper  confine  my- 
self to  the  latter,  which  many  persons  have,  I  believe,  overlooked 
entirely.     Indeed,  I  have  never  seen  a  reference  thereto. 

By  way  of  a  comparison,  it  may  be  stated  that  while  it  is  true 
that  alcohol  has  the  power  of  suspending  acetous  fermentation  when 
the  alcohol  is  in  large  amount,  it  is  no  less  true  that  in  smaller  amount 
it  is  an  acceleration  of  such  fermentation,  being  then  a  food  of  the 
ferment.    Thus,  vinegar  of  a  quality  that  is  unbearably  sour,  is  prac- 
tically made  by  gradually  adding  whiskey  to  weak  cider,  in  which  case 
the  alcohol  reverses  its  character  and  becomes  a  producer  of  acetic 
acid   instead   of   a   protector   against  acetification.      Pass,   however, 
that  phase  of  the  subject,  which  is  well  understood,  and  consider 
alcohol  in  quantities  so  great  as  to  forbid  the  chance  of  acetic  fermen- 
tation, and  I  am  by  no  means  convinced  that  in  other  directions  it  is 
the  uniform  preservative  that  some  persons  l^elieve  it  to  be.     Upon 
the  contrary,  it  has  gradually  dawned  on  my  mind,  from  considera- 
tion of  alcoholic  solutions  of   many   substances,  that  many  bodies 
readily  disintegrate  in  its  presence. 

True  it  is  that  albuminous  substances  are  coagulated  and  cannot 
putrefy  when  immersed  in  alcohol,  this  illustration  being  tvpical  of 
its  preservative  power  in  that  direction  and  an  example  that  prob- 


524  Alcohol  in  Pharmacy  { ^"Xugult, St- 

ably prevents  our  questioning  its  power  in  others,  by  quieting  sus- 
picion. If  the  brain  of  a  man  be  placed  in  a  jar  and  covered  with 
alcohol,  it  becomes  hard,  brittle,  contracts  by  loss  of  water  and  is 
indefinitely  preserved  in  its  shrunken  form;  but  even  here  I  ques- 
tion if  structural  changes  do  not  also  occur  to  alter  normal  conditions. 
Water  of  structural  life  is  not  water  alone.  While  the  form  struc- 
tures of  most  anatomical  specimens  are  preserved  by  alcohol  by  rea- 
son of  its  action  on  muscle  and  albumen,  I  question  if  their  normal 
interstructural  characters  remain  intact,  even  though  putridity  is  pre- 
vented. Admit  that  the  spirit  has  prevented  putrefaction,  has  in- 
duced albuminous  coagulation  and  acted  as  a  common  preservative 
in  this  instance  in  one  prominent  direction,  the  question  remains  un- 
answered as  to  its  full  power  of  preventing  alteration  of  other  sub- 
stances in  other  directions. 

In  this  field  there  may  be  an  element  of  uncertainty  where  we 
have  thoughtlessly  passed  without  a  question.  ]\Iost  organic  bodies 
are  susceptible  of  alterations  that  are  not  explainable  as  yet  by  re- 
corded experiments.  These  changes  take  place  either  in  the  presence 
or  absence  of  alcohol  and  may  serve  as  visible  illustrations  of  the 
subject  under  consideration,  to  a  few  of  which  I  may  properly  direct 
your  attention. 

If  certain  (most)  fresh  herbs  in  a  closed  jar  be  impregnated  with 
alcohol  by  pouring  a  small  amount  of  alcohol  into  the  jar  filled  with 
the  herbs,  and  then  agitating  until  the  herbs  are  thoroughly  saturated 
with  the  alcohol,  it  will  be  found  that  they  lose  their  green  color  in 
a  few  hours,  turning  brown.  The  chlorophyl  perishes  rapidly  in  those 
parts  of  the  plants  above  the  surface  of  the  alcohol,  while  those  be- 
neath its  surface  sometimes  remain  green  a  considerable  time,  im- 
parting their  cholorophyl  to  the  alcohol. 

Instead  of  preserving  the  chlorophyl  in  the  parts  of  the  plants 
above  the  liquid,  the  alcohol  with  which  they  are  saturated  hastens 
their  decomposition,  and  a  parallel  experiment  with  a  like  jar  of 
herbs  without  alcohol  shows  they  will  retain  their  green  color  long 
after  the  specimens  saturated  with  alcohol  have  become  brown  or 
yellowish  brown. 

This  experiment  is  easily  performed  and  will  illustrate  the  fact 
that  under  certain  conditions  plant  constituents  dissociate  with  in- 
creased rapidity  in  the  presence  of  alcohol,  which  becomes  then  an 
accelerator  of  decomposition,  and  what  is  shown  by  the  seen  may 
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perhaps  indicate  what  occurs  at  the  same  time  in  other  constituents 
of  that  plant  structure  with  tlie  unseen.  It  is  more  than  lii<ely  that 
simultaneous  dissociations  take  place  in  other  plant  constituents; 
indeed,  from  my  present  view  there  is  no  question  on  this  point. 

Make  a  tincture  of  the  fresh  green  herb  by  covering  it  with 
alcohol,  macerating  it  a  short  period  and  quickly  filtering.  The  tinc- 
ture will  at  first  be  of  a  rich  green.  Place  it  aside.  Examination 
from  time  to  time  will  show  a  gradual  change  to  brown  and  at  last 
the  green  color  may  disappear  entirely,  a  red-brown  liquid  being  the 
result.^ 

It  may  be  argued  by  some  persons  that  in  this  instance  the 
destruction  of  chlorophyl  is  immaterial  since  chlorophyl  is  of  no 
medicinal  value.  Accepting  this  view,  we  may,  however,  use  the 
striking  exhibition  of  alteration  in  color  thus  showing  destruction  of 
chlorophyl  to  permit  us  to  question  as  to  whether  at  the  same  time, 
as  already  stated,  unseen  dissociations  may  not  be  taking  place  in  other 
directions.  We  thus  may  be  induced  to  make  comparisons  of  the 
results  of  continued  investigations  which  formulated  into  a  whole 
become  of  service. 

Pass  from  fresh  plants  to  those  that  are  dry,  for  many  persons, 
accepting  the  Pharmacopoeia  as  infallible,  will  refuse  to  accept  as 
medicines  other  than  those  made  from  dry  drugs.  The  precipitates 
that  occur  in  tinctures  and  fluid  extracts  in  the  presence  of  an  abun- 
dance of  alcohol  illustrate  the  fact  that  changes  of  some  description 
are  continually  taking  place  in  them.- 

The  sudden  decomposition  of  fluid  extract  of  Geranium  macu- 
latum.  the  complete  disintegration  of  fluid  extracts  of  Stillingia,  Iris 
versicolor.  Epigea  repens  and  many  others,  whereby  nearly  all  of 
the  soluble  solid  constituents  precipitate,  indicate  that  alcohol  fails 
to  preserve  these  liquids  from  alteration.  That  these  changes  are 
partly  of  a  chemical  nature  is  indicated  by  the  fact  that  astringency 
of  the  liquid  then  disappears,  while  the  resultant  magma  is  free  from 
astringency  with  Geranium.  Stillingia,  Iris  and  others,  and  no  part 

^  The  presence  (influence)  of  water  derived  from  the  herb  must  not  be 
overlooked  in  this  instance.  However,  the  large  amount  of  alcohol  present 
does  not  act  as  a  preservative. 

*I  do  not  overlook  the  phase  of  the  subject  contributed  by  me  to  the 
American  Pharmaceutical  Association  in  a  series  of  papers  some  years  ago 
entitled  "Precipitates  in  Fluid  Extracts,"  in  which  it  was  shown  that  natural 
laws  necessarily  produce  many  precipitates  that  are  not  dependent  on  any 
chemical  alteration  of  plant  constituent. 
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of  entire  material  after  decomposition  is  possessed  of  its  former 
characteristic  properties.  Neither  the  serum  that  suspends  it  nor 
any  other  menstruum  will  re-dissolve  this  precipitate. 

The  gelatinization  of  tincture  of  Kino  and  Catechu  are  familiar 
to  all  persons  and  as  we  consider  the  suhject  in  its  familiar  phases 
the  lesson  seems  to  be,  interstructural  alterations  that  ordinary 
amounts  of  alcohol  fail  to  interrupt  changing  reactions  often  in  con- 
stant process  and  that  these  alterations  may  even  continue  to  the 
utter  destruction  of  the  natural  association  of  the  educts  originally 
held  by  the  alcoholic  liquid. 

We  have  so  far  considered  only  the  alterations  that  visibly 
afifect  a  plant  solution  and  these  have  been  cited  as  examples  be- 
cause they  unmistakably  illustrate  what  may  take  place  in  other 
directions  in  which  the  appearance  of  the  liquid  is  not  altered.  Rea- 
soning from  the  facts  deduced  from  a  study  of  the  visibly  known,  it 
is  probable  that  unseen  changes  fully  as  important  may  be  occurring 
in  other  directions.  Indeed,  there  is  every  reason  to  infer  that  re- 
arrangements of  integral  constituents  may  be  continually  at  work  in 
many  alcoholic  liquids,  the  result  often  being  the  production  of  new 
soluble  bodies.  Owing  to  the  fact  that  there  are  no  chemical  tests 
for  the  majority  of  fluid  extracts,  these  conditions  can  only  be  de- 
termined by  sensible  methods.  A  fluid  extract  might  become  dis- 
membered so  far  as  its  original  organization  is  concerned,  and  this 
fact  remain  hidden  from  observation  if  the  resultant  products  are  of 
the  same  color  and  soluble  in  the  same  menstruum.  Indeed,  I  am 
sure  that  many  substances  do  thus  disappear  in  the  presence  of  even 
strong  alcohol.  Of  course,  the  highly  developed  alkaloids  are  not 
likely  to  undergo'  much  alteration,  if  any,  but  many  very  potent 
medicinal  agents  surely  disappear  entirely.  Indian  turnip  covered 
with  alcohol  becomes  insipid;''  alcohol  will  not  preserve  its  acrid  tinc- 
ture. Tincture  of  Rhus  toxicodendron,  intensely  poisonous  when 
first  made,*  gradually  loses  its  virulence  and  at  last  is  practically 
worthless.  Tincture  of  Anemone  ]nilsatilla  loses  its  anemonin  grad- 
ually and  should  never  be  carried  over  a  season.     Even  a  pure  solu- 

^  Alcohol  as  shown  by  Prof.  Maisch  will  not  dissolve  its  acrid  constituents. 

*  I  make  several  barrels  of  this  tincture  each  year  at  the  proper  season, 
from  fresh  herb,  because  the  dry  drug  is  worthless,  using  strong  pressure  and 
alcohol  enough  to  make  a  very  strong  product.  Each  succeeding  year  I  expect 
to  throw  into  the  discard  a  large  amount  of  this  tincture  to  replace  with  new 
crop. 
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tion  of  anemnnin  in  ofiicial  alcohol  disintegrates  ;  it  cannot  be  thus 
preserved.  Other  examples  might  be  cited  to  show  that  energetic 
solul)le  principles  of  plants  are  not  altogether  protected  from  change 
by  alcohol.  After  considerable  attention  in  this  direction  1  have  ac- 
cepted that  we  may  well  study  alterations  in  alcoholic  plant  prepara- 
tions with  more  than  usual  profit. 

To  siun  up :  In  my  opinion,  any  cause  for  unccrtaint}'  in  the 
therapeutic  power  of  a  pharmaceutical  preparation  demands  the 
attention  and  investigation  of  apothecaries  and  pharmacists.  Altera- 
tions that  occur  in  these  preparations  render  the  practice  of  medicine 
proportionately  uncertain.  Only  by  studious  attention  in  the  direction 
indicated  in  this  paper  can  we  hope  to  determine  the  extent  of  such 
alterations,  and  these  studies  with  many  preparations  must  be  made 
before  we  can  expect  to  correct  the  matter.  In  order  to  aid  the 
physician,  whose  skill  in  diagnosing  disease  is  valueless  without  uni- 
formly active  remedies  to  meet  symptoms  of  disease  expression,  we 
must  consider  the  foregoing  subject  in  connection  with  others  that 
also  render  remedies  uncertain. 

Finally,  I  must  conclude  that  physicians  have  much  with  which 
to  contend  from  variation  of  medicinal  power  of  many  of  the  fluids 
that  are  made  from  different  qualities  of  drugs  and  bv  different 
applications  of  skill  in  working  the  same.  In  some  important  cases 
they  also  have  to  contend  with  liquids  that  are  reliable  when  first 
made,  but  become  worthless  through  age,  regardless  of  the  skill  and 
care  of  the  operator.  In  most  cases  these  liquids  are  dispensed  in 
full  faith  of  their  reliability,  by  reason  of  the  confidence  we  have 
in  the  preservative  power  of  alcohol. 


STANDARDS  OF  DELETED  PREPARATIONS.- 
By  Otto  Raubenheimer,  Ph.  M.,  Brooklyn,  N.  Y. 

According  to  the  Pure  Food  and  Drug  Act,  drugs  must  comply 
w^ith  the  standard  laid  down  in  the  U.  S.  P.  and  N.  F.  The  question 
arises :  "How  about  drugs  and  especially  preparations  which  have 
been  deleted  from  the  U.  S.  P.  and  X.  F.?" 

The  deletions  and  admissions  in  the  U.  S.  P.  are  decided  by  the 
Sub-Committee  on  Scope,  mostly  composed  of  physicians,  and  it  is 
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perhaps  not  more  than  proper  that  the  medical  profession  shall  de- 
cide to  some  extent  what  their  medical  material  should  be.  The  de- 
letions and  admissions  in  the  N.  F.  are  decided  by  the  entire  N.  F. 
Committee  of  fifteen,  fourteen  of  which  are  pharmacists  and  one  a 
doctor.  In  both  instances,  in  the  U.  S.  P.  as  well  as  the  N.  F.  the 
deletions  and  additions  are  based  on  two  very  important  principles, 
namely  tJierapeiitic  acthnty  and  pharmaceutic  necessity.  Either  one, 
or  both  factors  decide  admissions  or  deletions. 

Illustration :  The  much  talked  of  Elixir  Digestivum  Compositum 
N.  F.  Ill  was  deleted  because  the  Council  on  Pharmacy  and  Chemis- 
try of  the  American  Medical  Association  insisted  that  it  was  a  thera- 
peutic incompatibility.  To  satisfy  the  medical  authorities  the  N.  F. 
Committee  deleted  this  elixir.  The  preparation,  however,  is  a  pharma- 
ceutic necessity,  as  it  is  constantly  ordered  on  prescriptions,  and  is 
just  as  popular  today  as  it  was  years  ago  when  official. 

When  the  physician  orders  Elixir  Digestivum  Compositum  he 
expects  to  receive  the  preparation  with  which  he  is  acquainted,  the 
preparation  which  was  official  in  the  last  N.  F.,  the  preparation 
which  contains  pepsin,  pancreatin  and  diastase.  But  does  the  patient 
get  this  particular  preparation  of  that  particular  strength  ?  No  sooner 
this  or  any  other  preparation  is  deleted,  many  manufacturers  or  many 
druggists  adopt  different  formulas  which  yield  not  better,  but  cheaper 
preparations.  Money  talks,  even  as  to  medicine,  I  am  sorry  to  say. 
No  doubt,  the  honest,  conscientious  pharmacist  will  always  dispense 
the  particular  preparations  which  the  physician  has  in  mind,  the 
preparations  which  have  a  standard  either  in  present  or  former  edi- 
tions of  the  U.  S.  P.  or  N.  F.,  be  they  Compound  Digestive  Elixir. 
Elixir  of  Three  Phosphates,  Iodine  Liniment,  Fleming's  Tincture  of 
Aconite  or  Magendie's  Solution. 

It  is  universally  understood  that  drugs  or  preparations  must 
comp](y  with  the  standards  of  the  latest  editions  of  the  U.  S.  P.  and 
N.  F.  It  is  not  so  well  understood  that  deleted  preparations  should 
also  comply  with  the  standards  in  which  they  were  last  official.  I 
would,  therefore,  respectfully  suggest  tliat  the  New  Jersey  Pharma- 
ceutical Association  should  pass  a  resolution  somewhat  as  follows: 

"We  recommend  that  the  members  of  the  N.  J.  Ph.  A.  adhere 
to  the  formulas  and  standards  of  the  U.  S.  P.  and  N.  F.  also  in 
those  cases  when  a  preparation  is  deleted,  so  as  to  produce  uniformity 
in  medicine." 
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MISLEADING   ADVERTISEMENTS.- 

By  Louis  Gershenfeld,  Ph.  M.,  B.  Sc,  P.  D. 

Professor  of  Bacteriology  and  .Hygiene,  Philadelphia  College  of 
Pharmacy  and  Science. 

Your  attention  has  been  directed,  from  time  to  time,  to  misin- 
formation both  in  advertising  and  hibehng,  and  misrei)resentation, 
adulteration  and  contamination  of  products  sold  on  the  market.  The 
writer  feels  that  considerable  good  has  come  out  of  suggestions 
which  were  introduced  for  the  benefit  of  all  concerned  by  the  ex- 
posure of  this  information  and  he  is,  therefore,  taking  the  liberty  of 
bringing  to  the  attention  of  this  body  additional  information  along 
similar  lines,  which  should  prove  of  value. 

It  is  a  common  practice  for  many  manufacturers,  both  small  and 
large,  but  generally  the  former,  to  introduce  insecticidal  preparations 
and  market  them  also  as  efficient  germicides,  inasmuch  as  it  seems 
to  be  a  better  advertising  and  selling  point  to  have  this  on  the  label 
and  in  advertising  data.  You  are  perhaps  well  aware  that  the  traf- 
fic of  insecticides  and  germicides  comes  under  direct  control  of  the 
Insecticide  and  Fungicide  Board  of  the  Department  of  Agriculture. 
The  duty  of  this  board  is  to  promulgate  rules  and  regulations  for 
the  protection  of  manufacturers  and  the  public  in  general,  so  that 
one  can  be  assured  that  insecticides  and  germicides  placed  on  the 
market  are  actually  fit  to  be  employed  as  the  particular  manufacturer 
advises.  This  particular  board  apparently  has  had  its  hands  full 
and  has  not  perhaps  l>een  able  to  reach  all  products  coming  under 
its  direct  control. 

It  may  be  safely  said  that  the  pharmaceutical,  chemical  and  medi- 
cal professions  have  been  more  careful  than  others,  with  the  result 
that  misleading  statements  on  labels  and  in  advertisements  are  not  as 
numerous  as  they  have  been  heretofore.  There,  however,  seems  to  be 
one  profession,  if  it  may  be  regarded  as  such,  which  has  l>een 
neglected  by  those  whose  duty  it  is  to  safeguard  the  health  and  wel- 
fare of  all  concerned.  The  writer  refers  to  the  undertaking  and 
embalming  profession.  It  has  been  his  pleasure  to  closely  observe 
the  workings  and  happenings  in  this  line  and  was  a.stonished  to  note 
the  misleading  data  which  circulates  in  certain  corners,  which  in 
many  instances  places  an  individual  in  a  position  that  he  may  jeopard- 

*Rcad  at  the  1922  Meeting  of  the  Pennsylvania  Pharmaceutical  Associa- 
tion. 


530  Misleading  Advertisements  l^'AuguIt  W22™' 

ize  his  own  health  as  well  as  the  health  and  welfare  of  the  com- 
munity wherein  he  may  be  found. 

It  may  be  interesting  to  observe,  for  instance,  the  labels  on 
■embalming  fluids  which  are  placed  on  the  market  by  apparently 
reputable  manufacturers.  Embalming  fluids  are  regarded,  as  they 
should  be.  as  disinfectants.  Is  it  not  to  be  desired  that  the  manu- 
facturer of  embalming  fluids  shall  lay  claim  to  statements  which  are 
truthful  and  not  misleading  as  is  expected  of  manufacturers  in  other 
industries?  To  be  specific,  may  I  call  your  attention  to  the  label  of 
an  embalming  fluid  which  is  extensively  advertised.  We  fin<l  on  such 
label  the  following : 


Directions  for  Use. 

To  make  one  gallon  of  peroxide  fluid  of  standard  strength 
for  arterial  embalming,  mix  the  contents  of  this  bottle  with 
seven  pints  of  water.  To  make  one-half  gallon  of  the  strongest 
formaldehyde  fluid  for  drowned,  dropsical,  cancerous,  and  such 
cases,  mix  the  entire  contents  of  this  bottle  with  three  pints  of 
water. 


It  may  be  possible  for  such  statements  to  be  overlooked  by  the 
individual  whose  knowledge  in  chemistry  and  allied  sciences  is  almost 
nil,  but  should  that  be  the  reason  for  a  nanufacturer  to  try  to  put 
something  over  on  individuals  who  are  not  trained  along  such  lines? 
Does  he  really  expect  or  think  that  such  misleading  statements  can 
really  go  on  forever?  It  would  be  interesting  to  hear  how  one  can 
make  individuals  believe  that  from  the  same  bottle  he  can  so  dilute 
the  contents  of  the  latter  as  to  obtain  two  products  of  varied  and 
different  chemical  content.  He  attempts  to  persuade  one  to  believe 
that  in  the  one  instance,  by  adding  three  pints  of  water  to  the  con- 
tents in  the  bottle,  the  end  product  which  he  regards  as  the  strongest 
formaklehydre  fluid  obtainable  is  the  result,  and  if  we  add  an  ad- 
ditional four  pints  of  water  "a  peroxide  fluid  is  produced.'"  W'e 
can  readily  see  that  the  chemical  knowledge  possessed  by  this  manu- 
facturer must  be  far  from  extensive,  he  not  knowing  the  simple  in- 
compatibility of  peroxide  and   organic  matter. 

Eventually  this  embalming  fluid  manufacturer  may  be  able  to 
change  gold  into  silver  or  silver  into  gold.  Eor  centuries  and  cen- 
turies our  alchemists  have  been  attempting  to  do  that  which  appar- 
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ently  the  undertaker  is  doing  every  day,  if  we  should  believe  such 
statement. 

Is  it  possible  that  our  Government  authorities  or  those  States 
that  have  passed  laws  in  regard  to  truthful  advertising  will  always 
ignore  or  constantly  overlook  such  a  misleading  statement  or  ask  for 
an  explanation  of  how  the  wonderful  combination  of  water  with  any 
product  can  change  the  same  product  into  an  entirely  different  com- 
position merely  upon  dilution? 

Other  than  this  erroneous  statement  by  what  reasoning  can  one 
assume  that  in  diluting  the  contents  of  the  bottle  containing  em- 
balming fluid  with  three  pints  of  water,  the  strongest  formaldehyde 
solution  can  be  obtained?  Surely  if  only  one  pint  of  water  w^is 
used  as  a  diluent  or  if  no  water  at  all  was  employed,  we  would  have 
a  formaldehyde  fluid  which  would  be  stronger  than  that  obtained  by 
diluting  as  directed. 

This  product  was  advertised  in  the  June  issue  of  a  leading  un- 
dertaking journal  and  the  following  information,  directed  appar- 
ently to  the  undertakers,  was  given : 

"}klany,  if  not  most,  fluid  manufacturers  have  been  striving  for 
years  to  put  into  each  bottle  of  their  product  the  greatest  possible 
amount  of  disinfecting  material,  losing  sight  of  every  other  consid- 
eration in  what  seemed  to  them  to  be  the  vital  and  important  thing — 
preservation. 

"It  never  seems  to  have  occurred  to  them  that  after  you  have 
poisoned  a  germ  with  chemicals,  it  is  totally  unnecessary  to  hit  it 
over  the  head  with  an  axe,  to  cut  its  throat,  blow  out  its  brains,  take  it 
down  to  the  river  and  drown  it,  and  then  drag  out  the  body  and  tie 
it  to  the  rails  and  let  the  Broadway  Limited  crush  it  out  of  all 
semblance  to  its  former  self. 

"When  you  have  used  a  disinfecting  chemical  powerful  enough 
to  destroy  a  germ  you  have  done  all  that  is  necessary.  If  you  want 
to  increase  the  efficiency  of  your  fluid  beyond  that,  why  not  give  it 
extra  powers  of  Penetration,  so  that  it  can  seek  out  the  germs  in  all 
the  hidden  nooks,  corners  and  crannies  of  the  body  and  get  there 
with  enough  power  to  destroy  them  as  w^ell?" 

Those  of  you  who  have  observed  the  development  of  modern 
business  methods  and  advertising  have  observed  that  honesty  is  the 
first  essential  which  is  asked  for  throughout ;  truth  in  advertising  is 
demanded,  and  such  is  especially  the  case  when  a  product  is  sold 
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to  an  individual  who  does  not  understand  or  does  not  care  to  under- 
stand the  intricate  details  which  one  must  consider  in  producing  a 
satisfactory  combination  in  embalming  fluids,  disinfectants,  insecti- 
cides, etc. 

A  number  of  apparently  well  advertised  disinfectants  have  been 
found  to  have  very  little  if  any  disinfectant  value.  Such  preparations 
w^ere  directed  to  be  used  in  diluted  form  for  the  washing  of  cadavers, 
disinfection  of  bed  linens,  gloves,  instruments  and  the  hands  of  the 
embalmer.  Another  preparation  advertised  apparently  as  a  disinfect- 
ant and  insecticide  and  used  as  a  disinfectant  was  found  to  be  mainly 
an  insecticide  and  practically  no  disinfectant  value  was  found  in 
such  product. 

There  seems  to  be  only  three  possible  avenues  for  the  ratifica- 
tion of  remarks  passed  to  any  trade  by  individuals  who  either  uncon- 
sciously introduce  such  remarks  or  purposely  pass  them  on  for  the 
purpose  of  deceiving  every  one. 

First,  an  important  step  has  been  taken  by  most  reputable  news- 
papers and  magazines;  that  is,  to  refuse  to  accept  advertisements  in 
which  statements  have  been  made  that  are  untruthful,  especially  when 
such  statements  have  been  brought  to  the  attention  of  the  editors 
or  the  publishers  of  such  periodicals.  The  other  is  for  the  manu- 
facturers themselves  to  associate  themselves  into  one  conbined  force 
and  attempt  by  some  method  or  other  to  introduce  a  co-ordinating  or 
co-operative  method  of  assisting  or  aiding  the  trade  or  profession  and 
through  their  particular  circles  they  may  take  such  action  as  they 
may  be  compelled  to  against  their  members  or  non-members  who  in- 
sist upon  introducing  remarks  that  are  not  truthful.  The  last  and  the 
one  method  which  must  be  finally  employed,  when  all  others  fail,  is  to 
appeal  to  the  consumers  regarding  such  misstatements.  It  does  not 
require  much  knowledge  or  common  sense  for  one  to  be  able  to  ques- 
tion statements  that  are  so  radically  wrong.  It  must  not  be  forgotten 
that  the  public  after  all  is  indirectly  being  served  by  the  manufacturer 
who  sells  his  embalming  fluids  and  other  supplies  to  the  undertaker. 
Empty  containers  frequently  get  into  the  hands  of  the  laymen,  some 
of  whom  are  l^etter  versed  in  the  chemical  knowledge  of  such  mate- 
rials than  the  undertaker  or  embalmer  who  actually  employs  them  and 
it  must  not  be  forgotten  that  very  frequently,  by  such  misrepresenta- 
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tion,  an  undertaker  may  be  jeopardizing  hi.s  future  career,  especially 
if  he  will  be  unable  to  satisfactorily  explain  statements  made  on 
labels  of  materials  which  he  employs  in  the  regular  routine  as  re- 
quired in  his  profession. 

It  can  readily  be  observed  where  misstatements  on  embalming 
fluids  and  disinfectants  may  lead  such  manufacturers  to  be  incon- 
sistent in  their  statements  on  other  products  that  they  may  introduce 
on  the  market  and  one  therefore  is  justified  in  assuming  that  any 
manufacturer  who  misrepresents  one  article  will  undoubtedly  mis- 
represent other  articles  that  he  may  attempt  to  sell.  It  would  be 
only  proper  that  the  pharmacist  and  those  of  us  whose  duty  it  is 
to  analyze  as  well  as  to  determine  the  efficiency  of  these  products 
shall  inform  the  consumers  as  to  the  value  of  products  available  on 
the  market.  The  only  protection  that  an  undertaker  or  embalmer  or 
any  consumer  really  has  is  the  honesty  and  truthfulness  and  high 
ideals  of  the  reputable  manufacturers  who  are  in  back  of  their  prod- 
ucts. If  we  could  put  the  buyer  on  his  guard  and  warn  him  to  select 
products  on  which  truthful  statements  are  made  on  labels,  our  ef- 
forts would  be  repaid  in  many  ways. 

It  is  because  of  the  misdeeds  of  the  few  that  Government  regu- 
lations become  necessary.  Manufacturers  and  others  who  honestly 
and  conscientiously  attempt  at  all  times  to  serve  the  public  generally 
do  not  and  will  not  fear  any  legislation  that  may  be  promulgated  by 
the  State  and  In'  our  Government  for  our  own  benefit. 


ABSTRACTED  AND  REPRINTED 
ARTICLES 


DAKAMBALLI    STARCH.- 

A  sample  of  this  starch  was  received  from  Dr.  \'evers,  of  British 
Guiana,  through  the  Wellcome  Bureau  of  Scientific  Research.  It  is 
prepared  by  the  Indians  of   British  Guiana   from  the  fruit  of  the 
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tree  Aldina  insiguis,  and  is  used  by  them  as  a  remedy  for  dysentery, 

being  administered  in  the  form  of  a  mucilage  made  by  boiling  the 

starch  in  milk  or  water. 

The   starch    was   of    pale   brown 

>;^^^!j?^  color  and,  on  examination  under  the 

Z;^'-      ^  ^M-— :^%  microscope,  was  seen  to  consist  en- 

^::^l\Mr  tirely  of  starch  granules  varying  in 

?'IKi5^^^\l\\^\!'\\  l^)\)^''^^^  mean  diameter  from  11  to  42  micro- 

\v^-^y/Jl\)/'^y)(/'^C^^==s^5^  millimetres.       The    small    granules 

were  mostly  circular,  a   few  being 

[\{''}))jf/      ""  truncated     and     the     larger     ones 

^  roughly  ovate.     The  hilum  was  at 

D2.kaTioballi  btatch  ^j^^  broader  end,  and  the  concentric 

I  I  I  I  I         J 

Qvcw  ALL>Ls;avA.  o4  sjoia,  ^o  "mru    rings  were  well  marked.     The  ma- 
terial was  tasteless. 
On  analysis  the  following  results  were  obtained: 

Per  Cent. 

Moisture 19-57 

Fat 0.04 

Proteins  N  X  6.25 1.25 

Crude  fibre o.io 

Matter  soluble  in  alcohol  trace 

Matter  soluble  in  cold  water 

Ash 0.21 

Starch,  by  difference   78-83 

100.00 


The  amount  of  starch  directly  estimated  by  the  method  of  Davis 
and  Daish  (Journal  of  Agricidtural  Science,  1914,  6,  152)  was  76.1 
per  cent. 

No  alkaloids  or  cyanogenetic  glucosides  could  be  detected  in 

the  sample. 

It  is  well  known  that  mucilaginous  substances  are  sometimes  ef- 
fective remedies  in  colitis  and  certain  forms  of  diarrhoea  and  dysen- 
tery, and  it  is  not  surprising,  therefore,  that  a  mucilage  made  from 
clean  starch  such  as  this  .should  prove  equally  useful. 

J.  A.  GOODSON. 

Wellcome  Chemical  Research  Laboratories, 
6  King  Street,  Snow  Hill,  E.  C.  i. 
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THE  LIFE  AND  WORK  OF  EMILE  BOURQUELOT.='=t 

Elie-Emile  IJuurquelot  was  born  at  Jandun,  in  tlie  Ardennes,  in 
185 1,  and  educated  in  Charleville.  After  the  disastrous  Franco-Ger- 
man war  of  1870  he  entered  the  Pharniacie  Loret,  in  Sedan.  In  the 
selection  of  this  pharmacy  Bourquelot  was  fortunate,  for  Loret  was 
a  pharmacist  who  held  his  profession  in  \\\g\\  esteem,  and  made  his 
own  galenical  preparations  with  conscientious  care.  Uourquelot  fre- 
quently expressed  profound  gratitude  for  the  instruction  received 
from  his  chief.  "I  owe  him,"  he  said,  "all  the  instruction  I  have  had 
in  my  profession,  and  I  do  not  in  the  least  regret  having  under  his 
direction  folded  packets,  used  the  pestle,  and  cleaned  basins.  I  profit 
every  day  in  my  own  laboratory  by  his  instruction.  I  owe  him  above 
all  the  love  that  I  preserve  for  our  profession.'' 

During  his  apprenticeship  Bourquelot  was  attracted  to  the  study 
of  botany,  and  particularly  to  field  botany,  making  frequent  botanical 
rambles,  and  even  establishing  a  small  association  of  six  Sedan 
apprentices  with  the  object  of  making  botanical  excursions  on  their 
days  of  leisure.  The  third  year  of  his  apprenticeship  was  passed  at 
Rheims,  and  Bourquelot  then  w^ent  to  study  at  the  ficole  Superieure 
de  Pharmacie,  in  Paris.  Here  he  was  awarded  the  gold  medal  for 
practical  botany  in  1875,  the  silver  medal  for  chemistry  in  1876,  the 
silver  medal  for  physics  in  1877,  and  also  the  gold  medal  for  students 
of  the  third  year.  In  1875  he  entered  the  Hopital  de  la  Pitie  as 
"internat,''  choosing  this  hospital  on  account  of  its  proximity  to  the 
Botanical  Gardens,  which  allowed  of  his  continuing  his  studies  in 
natural  science.  In  1877-1878  he  w^as  chief  of  the  laboratory  of 
biological  chemistry  in  the  hospital.  From  1878  to  1919  he  occupied 
the  post  of  hospital  pharmacist  in  various  hospitals.  In  the  ficole 
Superieure  de  Pharmacie  he  held  in  succession  the  posts  of  Prepara- 
teur  des  Travaux  de  Chemie_,  Preparateur  des  Cours  de  Cryptogamie, 
and  Chef  des  Travaux  de  Micrographie.  In  1880  he  graduated  as 
Licencie  es  Sciences  Naturelles,  in  1882  as  Pharmacien  de  ler  Classe, 
and  in  1885  as  Docteur  es  Sciences  Naturelles.  In  1897  he  was  ap- 
pointed Professeur  de  Pharmacie  Galenique. 

♦Abstract  of  "Notice  sur  la  Vie  et  les  Travaux  de  Emile  Bourquelot,"  by 
J.  Bougalt  et  H.  Herissev.  Societe  Generale  d'Imprimerie  et  d'Edition,  17  Rue 
Cassette,  Paris,  1921. 

fReprinted  from  the  Plianii.  Journ.  and  Pharmacist. 
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During  the  period  of  his  greatest  activity  Bourquelot  had  a  dou- 
ble function  to  fulfil,  viz.,  that  of  Professor  of  Galenical  Pharmacy 
at  the  ficole  Superieure  de  Pharmacie  and  that  of  Pharmacien  at  the 
Hopital  Laennec.  With  characteristic  unselfishness  he  gave  up  his 
laboratory  at  the  ficole  de  Pharmacie  mainly  to  students  who  wished 
to  work  under  his  direction,  while  he  himself  worked  in  a  small 
laboratory  in  the  hospital.  Establishing  himself  midway  between 
these  two  institutions,  he  reached  the  hospital  every  day  about  8.30, 
and  left  again  at  12,  returning  at  1.30,  and  leaving  at  7.  After  dinner 
a  light  was  usually  visible  in  his  laboratory  or  private  room  from 
8  till  10.  He  thus  set  an  example  of  assiduous  work  to  all  his  pupils. 
Those  of  the  latter  who  wished  to  do  so  were  allowed  to  take  part 
in  his  work  according  to  their  ability.  With  them  he  frequently  made 
excursions  into  the  environs  of  Paris  for  the  purpose  of  collecting 
the  plants  necessary  for  his  researches,  and  these  excursions  were 
made  an  opportunity  for  discussing  various  subjects  in  natural  his- 
tory. 

Bourquelot's  lectures  were  prepared  with  the  greatest  care. 
The  necessary  information  was  acquired  from  the  original  memoirs, 
and  rested  therefore  on  a  sure  foundation.  The  instruction  was  al- 
ways kept  abreast  of  the  progress  in  his  subject,  and  no  new  feature 
that  constituted  progress  in  pharmacy  was  neglected.  He  even  went 
so  far  as  to  have  in  the  lecture  theatre  an  immunized  horse  from 
which  the  blood  necessary  for  the  preparation  of  sera  was  drawn. 

In  his  scientific  researches  Bourquelot  had  numerous  colla- 
borators. Foremost  among  these  were  H.  Herissey  and  AI.  Bridel, 
the  former  working  with  him  for  nearly  twenty-seven  years  and  the 
latter  for  fifteen  years.  Both  of  these  scientists  testify  to  Bourquelot's 
conscientiousness,  to  his  marvellous  gift  of  attracting  men  to  scientific 
work,  to  the  broadness  of  his  views,  and  to  his  horror  of  loudly- 
proclaimed  generalizations  based  upon  an  insufficient  number  of  ex- 
periments. One  of  his  chief  characteristics  was  the  care  he  took  to 
be  sure  of  his  observations. 

Although  a  member  of  numerous  scientific  societies,  Bourque- 
lot was  most  intimately  connected  with  the  Societe  de  Pharmacie  de 
Paris,  of  which  he  was  a  member  for  thirty-eight  years,  and  of  which 
he  became  President  in  1898.  In  1888  he  acted  as  assistant  editor  of 
the  Journal  dc  Pharmacie  et  de  Cliiuiie,  and  from  1905  to  1919  as 
chief  editor.    This  occupied  a  good  deal  of  his  time  and  handicapped 
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him  in  his  laboratory  work,  a  disadvantage  which  was  to  some  extent 
compensated  for  l)y  the  necessity  for  his  keeping  himself  posted  in 
all  pharmaceutical  publications.  .\s  editor  he  exercised  a  somewhat 
severe  censorship  on  the  articles  that  he  allowed  to  appear,  for  all 
those  that  were  a  more  or  less  disguised  form  of  advertisement  or  that 
were  insufficient  from  a  scientific  point  of  view  were  rigorously  ex- 
cluded. At  the  same  time  he  kept  his  readers  well  informed  of  all 
the  chief  occurrences  of  pharmaceutical  interest. 

In  his  capacity  as  Professor  of  Galenical  Pharmacy,  Bourquelot 
was  a  member  of  the  Permanent  Commission  of  the  French  Codex, 
and  contributed  largely  to  the  preparatory  research  for  the  edition  of 
1908.  He  was  also  a  delegate  to  the  Congress  of  Pharmacy  in 
Moscow  (1897),  in  Madrid  (1903),  Brussels  (1910),  and  The  ilague 
(1913),  and  to  the  International  Conference  in  I^russels  (1902). 

\'ery  characteristic  of  Bourquelot  was  his  extreme  personal 
modesty.  In  his  private  life  he  was  a  simple,  genial  man  with  a 
marked  aversion  to  anything  approaching  a  parade  of  his  learning, 
extensive  as  that  was.  In  conversation  and  in  discussion  with  his 
students  he  did  not  by  any  means  confine  himself  to  scientific  sub- 
jects, but  often  recounted  his  experiences  in  his  travels  and  revived 
the  memory  of  the  many  eminent  pharmacists  with  whom  he  had 
become  acquainted.  He  remained  all  his  life  profoundly  devoted  to 
pharmacy,  more  particularly  to  scientific  pharmacy.  He  was  a  steady 
defender  of  apprenticeship,  which,  he  was  convinced,  should  be  main- 
tained at  two  years  and  be  precedent  to  the  course  of  pharmaceutical 
study.  In  this  he  was  in  agreement  with  the  majority  of  practical 
pharmacists  and  also  of  such  savants  as  Balard  and  J.  B.  Dumas,  who 
repeatedly  asserted  their  belief  in  the  utility  of  apprenticeship  in  de- 
veloping the  scientific  spirit  in  young  pupils. 

The  Digestive  Ferments. 
Bourquelot's  first  scientific  researches  dealt  with  the  phenomena 
of  digestion  in  the  cephalopods,  and  were  published  in  the  years  1881- 
1882.  They  appear  to  have  had  a  determining  influence  on  all  his 
subsequent  work,  for,  as  he  himself  says,  "I  found  myself  at  the 
outset  at  grips  wn'th  the  digestive  ferments,  that  is  to  sav,  wnth  the 
soluble,  hydrolysing  ferments  which  are  the  agents  of  digestion. 
These  researches,  in  drawing  my  attention  to  the  part  played  bv 
soluble  ferments  in  living  beings,  have,  to  a  certain  extent,  decided  all 
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my  other  investigations,  which  have  been  extended  not  only  to  other 
hydrolyzing  ferments,  but  also  to  the  principles  (sugars,  glucosides, 
etc.)  upon  which  they  act,  as  well  as  to  the  study  of  the  soluble 
oxidizing  ferments." 

These  researches  on  digestion  in  the  cephalopods,  which  were 
utilized  by  Bourquelot  in  1885  as  his  doctorate  thesis,  showed  that  of 
all  the  glandular  organs  appertaining  to  the  digestive  system  of  the 
cephalopods  only  two,  vis.,  the  liver  and  the  pancreas,  secreted  a 
liquid  possessing  digestive  power.  The  liver  furnishes  amylase, 
trypsin  and  pepsin ;  the  pancreas,  diastase.  The  liver  contains  glyco- 
gen and  mucin,  like  the  liver  of  the  higher  animals,  but  it  does  not 
contain  biliary  acids  or  pigments.  Like  the  pancreas,  it  contains  leu- 
cin  and  tyrosin  in  considerable  quantity ;  in  fact,  in  the  cephalopods, 
and  doubtless  in  the  molluscs  generally,  there  is  a  concentration  of 
digestivity,  whereas  in  the  vertebrates  there  is  division  of  digestive 
work  which  contributes  to  its  greater  perfection. 

Soluble  Ferments. 

Partly  independently  and  partly  in  collaboration  with  H.  Heris- 
sey,  Bourquelot  discovered  a  number  of  new  soluble  ferments,  such  as 
trehalase,  which  appears  to  be  generally  distributed  in  the  fungi,  and 
which  converts  trehalose  into  two  molecules  of  glucose ;  pectosase, 
which  converts  pectose  into  pectin ;  pectinase,  which  converts  pectin 
into  sugar;  seminase,  which  converts  the  mannanes  and  galactanes 
that  compose  the  horny  albumen  of  seeds  into  mannose  and  galac- 
tose, etc.  He  also  confirmed  the  existence  of  invertin,  inulase,  mal- 
tase,  etc.,  as  specific  ferments.  All  these  researches  contributed  to 
strengthen  the  opinion  that  living  beings  had  at  their  disposal  a 
very  large  number  of  these  ferments,  by  which  their  nourishment  was 
rendered  assimilable,  and  by  which  the  reactions  that  were  carried 
out  in  their  cells  were  provoked. 

In  the  course  of  his  experiments  on  the  hydrolyzing  ferments 
of  the  fungi  Bourquelot  observed  certain  phenomena,  such  as  colora- 
tion or  precipitation  in  liquids  that  were  originally  colorless  and  clear. 
This  led  him  to  examine  them  for  the  oxidizing  substances  already 
detected  by  Schonbein.  These  proved  to  be  analogous  to  the  soluble 
hydrolyzing  ferments.  Those  contained  in  the  fungi  were  shown  to 
be  more  active  than  those  contained  in  the  phanerogams,  and  to  be 
capable   of   oxidizing  substances   upon   which   the   ferments  of   the 
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phanerogams  had  no  action.  Bouniuelot  also  showed  that  there  was 
a  (HtTerence  between  those  oxidizing  ferments  or  oxidases,  properly 
so  called,  which  exert  their  action  in  the  presence  of  oxygen,  and 
those  which  he  called  indirect  oxidases,  which  could  exert  an  oxidiz- 
ing action  only  in  the  presence  of  peroxides,  which  they  were  able 
to  decompose,  liberating  active  oxygen. 

Investigation  of  Drugs. 

The  study  of  the  soluble  ferments  led  Bourquelot  to  the  idea 
of  utilizing  them  for  the  purpose  of  investigating  further  the  con- 
stituents present  in  drugs.  This  constitutes  one  of  the  most  original 
and  fertile  developments  of  Bourquelot's  work,  for  it  not  only  led  to 
results  of  great  interest,  but  furnished  chemists  with  a  most  valuable 
means  of  investigation.  Enzymes  have  the  advantage  of  being  more 
specific  in  their  action  than  such  hydrolyzing  agents  as  the  mineral 
acids,  etc.  Both  sulphuric  acid  and  invertin  hydrolyze  sucrose,  but 
whereas  sulphuric  acid  hydrolyzes  also  all  the  polyoses,  the  carbo- 
hydrates, glucosides,  etc.,  invertin  attacks  free  or  combined  sucrose 
only.  A  positive  action  by  invertin  indicates  that  the  sugar  liberated 
is  certainly  levulose,  which  was  attached  either  to  glucose  alone  or, 
by  means  of  glucose,  to  a  larger  molecule  (gentianose,  rafftnose,  etc.). 

Bourquelot  directed  his  efforts  chiefly  to  the  biochemical  detec- 
tion of  sucrose  and  glucosides  in  plants.  In  order  to  accomplish 
this,  it  was  necessary  to  prevent  changes  from  taking  place  in  the 
plants  after  the  stage  at  which  their  examination  was  desired.  This 
he  effected  by  throwing  the  plant  little  by  little  into  boiling  alcohol, 
and  thus  stabilizing  it.  The  necessity  for  such  treatment  is  con- 
spicuously shown  by  the  fungus  Lactarius  pipcratus.  This,  in  its 
natural  condition,  contains  the  sugar  trehalose;  within  five  hours 
after  collection  the  trehalose  has  entirely  disappeared  and  its  place 
been  taken  by  mannite. 

Bourquelot  examined  hundreds  of  phanerogamous  plants  by 
this  (the  biochemical)  method  for  sucrose,  and  in  no  instance  did  he 
obtain  a  negative  result.  This  method  is  based  upon  the  action  of 
invertin  upon  the  dextrorotatory  and  non-reducing  sucrose,  which  is 
transformed  into  a  Isevorotatory  and  reducing  mixture  of  glucose 
and  Levulose.  Sucrose,  he  concluded,  w-as  the  most  widely  distributed 
sugar  in  plants,  and  a  necessary  nutritive  princple  in  all  chlorophyll- 
containing  plants,  for  it  was  found  not  only  in  phanerogams,  but  also 
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n  a  certain  number  of  ferns,  horse-tails,  etc.  On  the  other  hana, 
fungi  contain  almost  universally  trehalose.  Bioses  are  not  directly 
assimilable ;  to  be  utilized  by  the  organism  they  must  first  be  con- 
verted into  glucose,  and  this  is  effected  in  living  beings  by  a  soluble 
ferment. 

Detection  of  Glucosides. 

In  a  similar  manner  he  utilized  emulsin  to  detect  glucosides.  In 
this  case  the  solution  that  had  been  employed  for  the  detection  of 
sucrose,  and  in  which  this  sugar  had  been  completely  hydrolyzed, 
was  boiled  to  destroy  the  activity  of  the  invertin,  cooled,  and  emulsin 
added.  If  a  glucoside  hydrolyzable  by  emulsin  was  present,  the  re- 
ducing power  increased  and  the  rotation  inclined  to  the  right.  Gluco- 
sides hydrolyzable  by  emulsin  are  always  glucose  compounds,  and  are 
always  laevorotatory.  In  this  manner  Bourquelot  examined  281  species 
of  plants,  and  in  205  glucosides  were  found ;  from  56  they  have  been 
actually  isolated. 

Enzymes  in  Tinctures. 

Bourquelot  next  directed  his  attention  to  the  examination  of 
the  enzyme  action  in  tinctures,  and  showed  that  it  was  not  necessary 
for  the  enzyme  to  be  dissolved  if  the  glucoside  were  in  solution  and 
sufficient  water  were  present  for  the  reaction  to  be  completed.  Salicin 
in  alcoholic  solution  was,  he  found,  only  partially  hydrolyzed,  al- 
though the  enzyme  was  present  in  sufficient  quantity.  On  operating 
upon  an  alcoholic  mixture  of  glucose  and  saligenin  with  emulsin,  the 
glucose  was  found  to  combine  slowly ;  it  did  not,  however,  combine 
with  the  saligenin,  but  with  the  ethyl  alcohol,  forming  the  ethyl 
glucoside.  This  discovery  confirmed  observations  previously  made 
by  others,  and  was  followed  by  the  synthesis  of  a  number  of 
other  glucosides  and  also  by  proof  that  the  enzymes  are  as  specific  in 
their  synthesizing  action  as  they  are  in  their  hydrolytic. 

Bourquelot's  researches  on  the  soluble  enzymes  and  the  prin- 
ciples upon  which  they  act  have  found  a  fertile  application  in  i:)harm- 
acy.  They  have  led  their  author  to  formulate  new  ideas  on  the  prep- 
aration, composition,  and  preservation  of  medicaments  of  vegetable 
origin,  and  have  thrown  light  on  some  of  the  changes  that  take  place 
in  plants  during  drying  at  a  low  temperature.  These  plants  contain 
soluble  hydrolyzing  and  oxidizing  enzymes;  when  their  vitality  is 
destroyed,  their  juices  mix,  and  certain  principles  that  they  hold  in 
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solution  are  hydrolyzed  or  oxidized.  If,  therefore,  the  principles  ac- 
tually existing  in  the  plants  are  to  be  isolated  these  enzymes  must  he 
rendered  inactive,  and,  since  these  enzymes  retain  their  activity  in 
alcoholic  menstrua,  boiling  alcohol  should  be  used  in  the  prepara- 
tion of  tinctures  from  them. 

Bourquelot's  researches  extended  over  forty  years,  and  were 
published  in  upwards  of  300  communications  to  various  scientific 
journals.  They  have  opened  up  new  avenues  of  investigation,  of 
which  scientific  workers  mav  be  trusted  to  make  full  use. 


THE  SOLUBILITY  OF  PHENOL  IN  LIQUID  PARAFFIN.* 
By  Jules  Cofman-Nicoresti. 

A  search  has  been  made  through  the  official  Pharmacopoeias  and 
other  English  and  foreign  pharmaceutical  authorities,  and,  much  to  the 
writer's  surprise,  nowhere  was  to  be  found  any  information  as  to  the 
solubility  of  carbolic  acid  in  liquid  paraffin. 

Martindale's  "Extra  Pharmacopoeia"  (Vol  i,  1920,  p.  14)  gives 
the  solubility  of  phenol  in  vaseline  as  one  in  twenty,  and  the  United 
States  Dispensatory  states  that  phenol  is  practically  insoluble  in  cold 
petroleum-benzine. 

To  find  the  approximate  solubility  of  phenol  in  liquid  paraffin,  the 
following  experiments  were  carried  out :  Solutions  from  0.5  per  cent, 
to  10  per  cent,  were  prepared,  using  Acid.  Carbolic.  Cryst.,  B.  P.,  and 
medicinal  liquid  paraffin  of  commerce.  The  crystals  of  phenol  were 
rubbed  down  in  a  glass  mortar,  the  paraffin  added  in  successive  small 
portions,  and  the  whole  transferred  to  stoppered  bottles,  which  were 
then  placed  in  hot  water  to  facilitate  the  solution.  When  all  the  phenol 
had  dissolved,  the  bottles  were  taken  out  of  the  water-bath  and  kept 
for  twenty-four  hours  at  room-temperature  (about  15°   C). 

At  the  end  of  this  time  it  as  observed  that :  in  the  bottles  contain- 
ing 0.5  per  cent,  and  i  per  cent,  phenol  (respectively)  the  solution  was 
perfectly  clear. 

The  bottle  containing  2  per  cent.  ])henol  had  a  few  slightly  red- 
di.sh,  oily  drops  of  phenol  at  the  bottom  of  the  bottle ;  while  the  bottles 
containing  3  per  cent.,  4  per  cent..  5  per  cent.,  etc.,  uj)  to  10  per 
cent.  j)heno]  had  more  of  the  separated  phenol  at  the  bottom  of  the  bot- 

*Reprinted  from  the  Fharui.  Jour,  and  Pharm.,  June,  1922. 
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tie,  the  quantity  of  the  separated  oily  layer  being  in  proportion  to  the 
amount  of  phenol  taken. 

A  further  5  per  cent,  and  10  per  cent,  solution  was  prepared,  as 
described  above,  but  in  this  case  a  few  grains  of  menthol  was  added 
to  the  solution.  After  twenty- four  hours  standing  at  15°  C,  it  was 
observed  that  the  phenol  had  crystallized  at  the  bottom  of  the  bottle  in 
fine,  white,  silky  needles. 

The  conclusions  drawn  from  the  above  experiments  are : 

1.  The  solubility  of  phenol  in  liquid  paraflfin  at  15°  C.  is  not 
above  i  per  cent. 

2.  The  quantity  of  phenol,  exceeding  i  per  cent.,  dissolved  in 
liquid  parafifin  by  means  of  heat  will,  when  cool,  separate  in  a  liquid, 
oily  layer,  which  layer  will  occupy  the  lower  part  of  the  solution. 

Boemingham  {Ex per.  Cancer.,  December  8,  1921  ;  see  P.  J.,  Vol. 
108,  p.  298)  points  out  the  dangers  of  using  liquid  paraffin  as  a  sub- 
stitute for  glycerin  in  phenol  solutions.  He  mentions  a  case  in  which  a 
young  physician  prescribed  as  ear-drops,  for  a  boy  of  ten,  sulTering 
from  ear-ache,  liquid  phenol  in  liquid  paraffin.  A  glass  dropper  was 
used  to  administer  the  drops ;  the  pure  phenol  collected  in  the  tip  of 
the  dropper  and  was  injected  in  the  child's  ear,  with  the  result  that 
half  the  tympanic  membrane  was  destroyed  and  the  external  meatus 
and  the  auricle  very  badly  corroded. 

A  similar  case  came  before  the  law  courts  in  a  North  town  about 
two  years  ago.  A  prescription  for  ear-drops  containing  6.2  per  cent, 
of  pure  phenol  in  liquid  paraffin  had  been  dispensed  by  a  pharma- 
cist. The  patient,  after  using  half  of  the  solution  in  the  bottle  (i 
ounce  bottle),  complained  of  pains  in  his  ears,  and  suspecting  that 
the  prescription  had  been  wrongly  dispensed,  sent  it  to  an  analyst, 
who  found  10.3  per  cent,  of  phenol  in  the  solution. 

An  action  was  taken  against  the  chemist  for  wrongly  dis- 
pensing the  prescription,  and  in  spite  of  the  chemist's  defence,  the 
jury,  apparently  impressed  by  the  analytical  evidence,  found  for 
the  plaintiff,  giving  heavy  damages  against  the  chemist,  with  the 
result  that  the  unfortunate  pharmacist  was  sent  to  the  bankruptcy 
court. 

This  is  another  instance  which  i)oints  out  clearly  that  the 
medical  practitioner's  knowledge  of  chemistry  and  pharmaceutics 
cannot  be  trusted,  and  pharmacists  should  carefully  scrutinize 
every   prescription  they  take   in  to  dispense. 
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SCIENTIFIC  AND  TECHNICAL 
ABSTRACIS 


Adrenalin  Tests.  L.  Zechner  and  F.  Wischo. — The  authors 
give  results  obtained  with  various  adrenahne  tests  in  which  the  fol- 
lowing oxidizing  agents  which  develop  characteristic  colorations  are 
used:  Ferric  chloride:  The  optimum  concentrations  and  quantities 
are:  One  drop  of  a  50  per  cent,  solution  for  adrenaline  solutions  of 
I  :ioo,  I  drop  of  a  5  per  cent,  solution  for  solutions  of  i  :iooo, 
I  drop  of  a  0.5  per  cent,  solution  for  lower  concentrations,  with,  in 
each  case,  an  optimum  temperature  of  10  to  15°  C.  Potassium  di- 
chrofnate:  One  drop  of  a  5  per  cent,  solution  added  to  i  c.c.  of  i : 
1000  adrenaline  solution  gives  colorations  ranging  from  yellow  to 
orange  and  red,  and  finally  brown,  with  turbidity  and  eventually 
flakes,  whereas  no  turbidity  is  produced  on  adding  i  drop  of  a  0.5 
per  cent,  solution  of  potassium  permanganate.  Potassium  perman- 
ganate: One  drop  of  a  o.i  per  cent,  solution  gives  a  red  coloration 
and  is  sensitive  in  dilutions  of  1  in  100,000. —  (Pharm.  Monatsh., 
1921,  2,  141-5;  Chcm.  Ahstr.,  1922,  16,  787.)  Through  the  Analyst. 

D.  G.  H. 


Commercial  Hydrogen  Peroxide  Containing  Preserva- 
tives. P.  Poetschke. — A  sample  of  commercial  hydrogen  peroxide 
examined  contained  11.75  grains  of  benzoic  acid,  0.93  grains  of 
salicylic  acid  and  1.28  grains  of  acetanilide  per  gallon.  Results  of 
tests  to  determine  the  efficiency  of  these  substances,  separately  or 
together,  showed  that  a  mixture  of  benzoic  acid  and  salicylic  acid 
in  the  proportions  mentioned  liad  a  decided  preservative  effect,  and 
that  this  was  not  enhanced  by  the  addition  of  acetanilide.  A  mixture 
of  quinine  sulphate  (2.3  grains)  and  saccharin  (  i  grain  per  gallon) 
also  has  a  preservative  action  ;  the  saccharin  masks  the  bitter  taste  of 
pure  hydrogen  peroxide,  but  does  not  appear  to  increase  the  keeping 
qualities  of  the  peroxide.  Without  the  addition  of  quinine  sulphate. 
hydrogen  peroxide  lost  37  per  cent,  of  its  available  oxygen  in  four 
weeks ;  when  quinine  sulphate  was  present  the  loss  was  only  14  per 
cent,  in  the  same  period. —  (/.  Ind.  Eng.  Chem.,  ic)22,  14,  181-185.) 
Through  the  Analyst. 

W.  D.  S. 
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Detection  of  Veronal  in  Urine. — According  to  Zimmerman 
.{Apoth.  Zeit.,  192 1,  35,  p.  382)  the  presence  of  veronal,  luminal,  or 
similar  compound  in  urine  may  be  detected  by  the  following  simple 
method :  Two  cc.  of  the  urine  is  mixed  with  two  cc.  of  ether  and 
shaken;  the  ether  is  separated  and  evaporated  on  a  watch  glass. 
Should  veronal  be  present  small  rings  of  minute  needle-shaped  crys- 
tals are  formed.  A  confirmatory  test  is  to  disintegrate  the  rings  with 
a  few  drops  of  water  and  add  a  drop  of  a  solution  of  mercuric  oxide 
(i)  in  nitric  acid  (2.5)  when  a  turbidity  or  even  a  precipitate  will 
be  produced. — (Through  the  Prescriber.) 


Stain  for  Leukocytes. — The  following  solution  is  recom- 
mended by  H.  B.  Cross  {Johns  Hopkins  Hospital  Bulletin,  32, 
1921)  for  staining  leukocytes  in  exudates: 

Distilled    water    100  cc. 

Glycerin    20   cc. 

Alcohol  (95  per  cent. )    20  cc 

Phenol 2  cc 

In  this  dissolve : 

Crystal  violet    0.06  gram. 

Pyronin   0.20  gram. 

The  stain  is  ready  for  use  without  filtering,  and  it  is  stable  if 
protected  from  sunlight  and  evaporation.  Films  are  made  and  al- 
lowed to  dry  in  air  without  heat  or  other  fixation.  Staining  takes 
place  in  five  to  ten  seconds,  after  which  the  preparation  is  washed 
with  distilled  water.  Any  excess  of  water  is  mopped  up  with  blotting 
paper,  but  the  film  itself  should  not  be  blotted.  The  cell  nuclei  are 
stained  violet  and  the  cytoplasm  of  a  uniform  delicate  lavender,  the 
cell  limits  being  well  defined.  Bacteria  are  a  deep  purple.  Ery- 
throcytes appear  as  pale  lavender  shadows.  Plasma  cells  and  mast 
cells  exhibit  a  characteristic  structure  and  stain  darkly  throughout, 
so  that  they  are  easily  recognized. 


YoiiiMiuNE  Bark. — The  difficulty  of  distinguishing  true  yohim- 
bine bark  from  that  of  numerous  similar  and  allied  species  which 
yield  alkaloids  closely  resembling  yohimbine,  but  have  different 
physiological  actions,  has  led  to  some  contradictory  accounts  of  its 
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chemical  and  therapeutic  pro])erties.  The  history  and  botanical  char- 
acters of  different  species  of  Pausinystalia  and  Corynanthc  are  de- 
scribed, and  a  review  is  given  of  the  alkaloids  prepared  from  them. 
Chemical  tests  of  the  bark  have  proved,  unsatisfactory,  for,  although 
the  estimation  of  the  total  alkaloids  is  easy,  no  method  for  the  quan- 
titative separation  of  yohimbine  and  yohimbenine  has  been  found. 
There  is  much  evidence  that  yohimbine  differs,  both  chemically  and 
pharmacologically,  from  quebrachine.  Genuine  yohimbine  bark  is 
that  of  P.  yohimbc,  K.  Sch. ;  this  only  differs  microscopically  from 
P.  macroceras  in  the  arrangement  of  the  bast  fibres  and  its  character- 
istic punctiform  lumen.  The  genuine  bark  occurs  in  channelled  pieces, 
4  to  10  mm.  thick,  having  a  tinge  of  red  in  the  brown  or  grey-brown 
outer  and  inner  surfaces ;  the  outer  surface  is  longitudinally  fur- 
rowed, with  the  edges  of  the  furrows  not  raised  above  the  general 
level  of  the  surface,  there  are  narrow  transverse  cracks  at  intervals 
of  I  to  2  cm.,  and  the  cork  adheres  closely.  Transverse  sections  un- 
der the  microscope  show  characteristic  beaded  layers  of  bast  fibres 
alternating  with  parenchymatous  cells  with  little  or  no  "twinning." 
Scrapings  from  the  inner  surface,  when  shaken  with  dilute  sodium 
hydroxide  (10  drops  of  1.168  sp.  gr.  in  30  cc.  of  water),  give  a  red 
color  varying  from  wine  red  to  reddish  brown ;  dilute  ammonia  gives 
the  same  color  more  distinctly,  but  slowly.  The  false  bark  from  P. 
macroceras  has  little  or  no  red  tinge,  and  the  edges  of  the  longitudinal 
furrows  are  puckered,  so  that  they  stand  up  above  the  general  level ; 
the  transverse  cracks  are  ver\'  irregular,  and  the  cork  exfoliates 
easily.  When  the  bark  is  treated  with  alkali,  as  above,  a  brown  colora- 
tion with  only  a  faint  tinge  of  red  results.  (Pharm.  J.  ig22,  108,  282- 
285,  311-314.)  —  (H.  E.  C,  through  the  Analyst.) 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 


An  iNCOMPATir.LK  Laxolix  Crkam. — 

1^   Lanolin %\. 

Zinci  Oxidi    .lii. 

Calamine ~n. 

Aq.   Calcis    ad.  ,-,vi. 
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This  is  a  cream  with  more  lime-water  than  the  lanolin  can  ab- 
sorb. By  adding*  a  few  grains  of  saponin  to  break  up  the  lanolin  and 
sufficient  tragacanth  to  hold  it  in  suspension,  and  then  the  powders 
and  the  lime-water  gradually^  a  quite  presentable  and  homogeneous 
cream  is  obtained.  Sometimes  the  active  substance  may  be  soluble 
in  the  hot  melted  basis  and  separate  out  on  cooling.  For  example, 
soft  paraffin  with  4  per  cent,  of  carbolic  acid  on  cooling  shows  crystals 
of  carbolic  acid.  Such  an  ointment  should  be  stirred  until  quite  cold. 
When  heat  is  required  in  preparing  an  ointment,  only  what  is  abso- 
lutely necessary  should  be  employed,  and  always  by  means  of  a  water 
bath,  and  the  ointment  should  be  stirred  till  almost  quite  cold. 


The  Manna  of  Moses. — Manna,  upon  which  the  Jews  fed 
while  wandering  in  the  wilderness  with  Moses,  is  explained  by  Dr. 
Paul  Haupt,  instructor  in  Semitic  languages  at  Johns  Hopkins  Uni- 
versity. 

Manna  was  a  nutritive  lichen  like  Iceland  moss  and  the  reindeer 
moss,  which,  in  times  of  great  drought  and  famine,  has  served  as 
food  for  a  large  number  of  men  in  the  arid  steppes  of  various  coun- 
tries stretching  from  Algeria  to  Tartary,  Dr.  Haupt  declares. 

The  edible  lichens,  he  said,  contained  not  only  starchy  sub- 
stances, but  in  some  cases  a  small  quantity  of  saccharine  matter.  It 
was  prepared  by  grinding  the  lichen-manna  in  querns  or  mortars, 
mixing  it  with  the  honey-like  drops  which  exude  from  the  punctured 
bark  of  the  tamarisk  tree,  and  baking  this  mixture. —  (Science  Serv- 
ice.) 


Ethyl  Alcohol  Made  From  Wood. — People  do  not  generally 
think  of  wood  as  a  source  of  alcohol;  that  is  the  grain  or  ethyl 
alcohol  formerly  used  for  beverage  purposes  and  still  of  use  in 
perfumes,  in  manufacturing  ether  and  as  a  solvent.  It  is  quite  pos- 
sible, however,  to  make  grain  alcohol  from  wood  waste  through  a 
l)rocess  described  by  F.  W.  Kressman,  of  the  Forest  Products  Labor- 
atory, Madison,  Wis. 

This  process  is  outlined  in  Department  of  Agriculture  Bulletin 
pSs,  "The  Manufacture  of  Ethyl  Alcohol  From  Wood  Waste,"  just 
issued.     The  making  of  ethyl  alcohol   from  such  things  as  straw. 


Am  Jour.  I'harni. )      MctHcal  iiiid  Pharmaceutical  .Wotcs  S47 

August,  192J.       )  ^^' 

cotton,  wood,  and  many  otlier  plant  til)res  is  not  at  all  new,  but  pre- 
viously, except  in  very  few  instances,  it  was  not  possible  to  use  these 
materials  profitably. 

There  is  wasted  annually.  Government  experts  estimate,  some 
fifteen  to  twenty  million  tons  of  wood  suitable  for  the  manufacture  of 
ethyl  alcohol  and  capable  of  yielding  about  fifteen  gallons  of  alcohol 
to  the  ton. 

The  department  bulletin  which  tells  about  the  manufacture  of 
ethyl  alcohol  from  wood  waste  may  be  obtained  from  the  United 
States  Department  of  Agriculture,  Washington,  D.  C. 


Start  Campaign  to  Make  Crude  Drugs  Cleaner. — A  cam- 
paign to  eliminate  excessive  dirt  from  crude  drugs  has  been  started 
by  the  Bureau  of  Chemistry,  United  States  Department  of  Agricul- 
ture, which  is  charged  with  the  enforcement  of  the  Federal  Food 
and  Drugs  Act. 

An  investigation  by  the  bureau  shows  that  the  shipping  of  dirty 
domestic  crude  drugs  is  a  rather  widespread  practice  and  is  due 
largely  to  carelessness  in  gathering.  Excessive  dirt  constitutes  adul- 
teration m  crude  drugs  shipped  within  the  jurisdiction  of  the  Federal 
Food  and  Drugs  Act.  In  some  instances  crude  drugs  were  found  to 
contain  20  per  cent,  or  more  of  dirt. 

This  practice  results  not  only  in  an  economic  loss  to  the  pur- 
chaser who  usually  buys  the  crude  drugs  by  weight,  but  obviously 
lessens  the  medicinal  value  of  the  drug.  This  condition  may  be  dan- 
gerous to  the  user,  restrict  the  sale  of  the  drug,  and  consequently 
lower  its  marke  value.  Care  on  the  part  of  the  gatherers  would 
prevent  this  great  excess  of  dirt.  The  dealer  who  ships  the  crude 
drugs  into  interstate  commerce  is  responsible  under  the  Federal  Food 
and  Drugs  Act  and  should  take  steps,  say  the  officials,  to  correct  this 
condition  in  order  to  free  himself  from  liability  to  prosecution. 

Ordinary  care  such  as  is  exercised  in  marketing  garden  products 
such  as  carrots,  turnips  or  spinach  is  usually  sufficient.  For  in- 
stance, the  washing  of  the  fibrous  roots  such  a  goldenseal  or  unicorn 
root,  before  drying  would  materially  improve  exiting  conditions,  in 
the  opinion  of  the  bureau.  Inspectors  have  been  directed  to  give 
special  attention  to  shipments  of  crude  drugs.  Appropriate  action 
under  the  Federal  Food  and  Drugs  Act  will  be  taken  in  all  cases 
found  to  be  in  violation  of  the  law,  it  is  said. 
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France  May  Enforce  Use  of  Alcohol  (as  a  Motor  Fuel). — 
France  contemplates  compelling  motorists  to  use  new  substitutes  for 
gasoline  to  reduce  her  dependency  on  other  countries  for  mineral 
oils. 

Consul  Wesley  Frost,  at  Marseilles,  reports  to  the  Department 
of  Commerce  that  the  French  government  is  contemplating  the  en- 
forced use  as  motor  fuel  of  a  new  mixture  composed  of  alcohol, 
gasoline,  cyclohexanol  and  phenol,  partly  in  order  to  dispose  of  great 
accumulations  of  alcohol  and  partly  to  reduce  the  country's  depend- 
ency for  mineral  oils  on  the  United  States,  Great  Britain  and  Hol- 
land. As  a  result  of  extensive  experiments  a  "carburant  national," 
as  it  is  called,  has  been  developed,  the  practical  value  of  which  is 
claimed  to  have  lieen  proven  by  tests.  The  formula  is :  Gasolin,  900 ; 
alcohol  at  95°,   100;  cyclohexanol,   17.5;  phenol,  37.5. 

A'arious  interests  have  been  attempting  to  find  an  assured  market 
for  the  alcohol  distilled  from  sugar  beets,  surplus  wines,  and  vege- 
table products.  The  quantities  of  such  alcohol  produced  in  any  year 
fluctuate,  and  the  growers  would  like  to  be  assured  against  over-pro- 
duction by  an  arrangement  which  would  always  enable  them  to  con- 
vert their  suq^lus  into  alcohol  at  remunerative  prices.  The  solution 
which  has  been  hit  upon  for  disposing  of  the  excess  stocks  of  alcohol 
and  providing  a  regular  market  for  alcohol  in  the  future  is  the  en- 
forced use  of  alcohol  as  an  adulterant  of  gasoline. 

The  difficulties  have  hitherto  been  that  the  price  of  the  alcohol 
has  been  somewhat  higher  than  the  price  of  gasoline  so  that  the 
resulting  mixture  would  be  somewhat  more  expensive  than  gasoline. 
Under  the  terms  of  the  Beziers  Concordat,  the  French  Government 
would  establish  a  national  alcohol  office  possessing  a  monopoly  of 
the  purchase  and  sale  of  alcohol ;  and  this  office  would  produce  the 
carburant  national.  It  would  be  subsidized  by  a  tax  of  one  franc  per 
hectoliter  on  all  wine  marketed  in  France  and  of  50  centimes  per 
hectoliter  on  all  cider  marketed.  It  is  claimed  that  the  resulting  funds 
could  be  used  to  reduce  the  price  of  alcohol  to  such  an  extent  that 
consumers  of  the  new  mixture  would  not  suffer  financially.  It  would 
thus  appear  that  the  wine  and  cider  consumers  of  France  would  ulti- 
mately pay  in  the  shape  of  a  slightly  increased  price  of  wine  for  a 
subsidy  which  would  keep  the  alcohol  industry  afloat,  and  would 
diminish  by  at  least  10  per  cent,  the  French  importations  of  gaso- 
line. 
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The  movement  appears  to  he  poHtically  very  strong,  and  there 
is  said  to  be  a  possibility  that  legislation  will  be  enacted  which  will 
result  in  the  replacing  of  gasoline  throughout  France  by  a  mixture 
containing  90  per  cent,  gasoline  and  10  per  cent,  alcohol.  The  weak- 
est point  in  the  project  seems  to  be  the  amount  of  the  wine  tax,  which 
would  be  necessary  to  reduce  the  price  of  alcohol  to  a  level  with 
that  of  gasoline.  The  contemplated  tax  might  not  yield  a  sum  suf- 
ficient to  provide  the  subsidy. 


SOLID  EXTRACTS 


An  old  herbalist  formulary  states 
that  a  necklace  of  peony  seeds  will 
cure  epilepsy;  that  unguentum  sym- 
patheticum  made  of  the  moss  grow- 
ing on  a  dead  man's  skull  is  a  sov- 
ereign weapon-salve;  that  if  chil- 
dren three  months  old  are  bathed  in 
a  decoction  of  wormwood  they  will 
never  feel  heat  or  cold ;  that  rue 
planted  among  sage  protects  it  from 
the  poison  of  toads;  that  grapes  will 
not  keep  in  the  same  house  with 
quinces. 


A  combination  weed  killer  and 
lawn  fertilizer  of  unusual  value  is 
furnished  in  the  following  mixture: 
25  parts  each  of  chloride  of  potash, 
and  sulphate  of  ammonium  with  40 
parts  of  "superphosphate."  The  usual 
amount  prescribed  for  each  acre  of 
lawn  is  about  900  pounds  of  the  mix- 
ture. 


Injections  of  an  extract  of  the 
poison-ivy  leaf  are  now  used  to  pro- 
tect persons  who  are  sensitive  to  this 
powerful  toxic  agent.  This  treatment 
as  stated  to  be  practically  specific 
when  it  is  properly  indulged  in. 


The  treatment  of  disease  by  sun- 
light was  systematically  practiced  by 
Hippocrates,  the  father  of  medicine, 
but  it  was  not  until  1903  that  the  first 
clinic  of  heliotherapy  of  surgical 
tuberculosis  was  opened  by  A.  Rol- 
lier. 


That  the  beautiful,  useless  butter- 
fly may  be  the  deliverer  of  mankind 
from  the  scourge  of  tuberculosis  is 
the  claim  of  the  French  bacteriologist. 
Metalnikow  in  a  report  of  his  in- 
vestigations which  he  has  just  pre- 
sented to  the  Pasteur  Institute.  His 
researches  have  not  yet  been  carried 
far  enough  to  make  any  definite  con- 
clusion but  he  declares  that  he  be- 
lieves himself  to  be  on  the  track  of  a 
very  important  discovery  and  has 
asked  the  help  of  other  scientists  to 
study  along  the  lines  he  has  begun. 


Talc,  the  soft  rock  used  in  making 
talcum  powder,  may  also  be  con- 
tained in  the  paper  of  your  magazine, 
the  rubber  in  your  auto  tires,  and  the 
china  on  your  table. 


Among  the    180  different   kinds   of 
bacteria   and    other   organisms    taken 
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from  the  bodies  of  house  flies  by  dif- 
ferent investigators  are  infantile  diar- 
rhoea, typhoid  fever,  anthrax,  food 
poisoning,  amoebic  dysentery,  ab- 
scesses, leprosy,  tape  worms,  hook 
worms,  bubonic  plague,  conjunctivi- 
tis, summer  complaint,  tuberculosis, 
gonorrhoea,  green  pus,  enteritis, 
trachoma,  erysipelas,  gas  gangrene, 
stomach  worms,  pin  worms,  ophthal- 
mia. 


to  the  bottom  in  any  fluid  of  specific 
gravity  lower  than  1.13. 


Though  attempts  at  the  isolation  of 
the  infective  agent  in  vaccine  for 
smallpox  have  failed,  Dr.  W.  G.  Mac- 
Callum  of  Johns  Hopkins  University 
declared  to  the  National  Academy  of 
Sciences  that  it  can  be  separated  from 
most  contaminating  material  if  the 
vaccine  is  suspended  in  a  fluid  of 
appropriate  specific  gravity  and  cen- 
trifuged.  The  infective  material  in 
vaccine  lymph  rises  to  the  top  in  a 
fluid  of  specific  gravity  1.16  and  sinks 


Iron  which  has  been  in  contact  with 
saline,  acidulous  and  alkaline  waters 
or  soil  for  some  length  of  time  some- 
times becomes  so  soft  that  it  can  be 
whittled  with  a  jack-knife. 


Blood  transfusion  first  performed 
in  man  in  1667  is  referred  to  in  Sam- 
uel Pepys'  diary  for  November  21 
and  30  of  that  year. 


As  the  evidence  piles  up,  it  seems 
more  and  more  probable  that  carbon- 
tetrachloride,  which  is  commonly 
used  as  a  clothes  cleaner,  will  prove 
to  be  a  cheap,  agreeable  and  effective 
treatment  for  the  hookworm 
parasite  that  is  destroying  health  and 
reducing  human  efficiency  in  millions 
of  people  in  many  parts  of  the 
world,  including  many  thousands  in 
our  Southern  States. 


THE  NINETY-NINTH   ANNUAL  COMMENCEMENT   OF 
THE  PHILADELPHIA  COLLEGE  OF  PHARM- 
ACY AND  SCIENCE. 

The  Comtnencement  Exercises  were  held  Wednesday  morning, 
Jttne  7th,  at  the  Academy  of  Music. 

The  graduation  address  was  delivered  by  Dr.  \'ictor  C. 
X'aughan,  a  member  of  the  National  Research  Council.  (See  this 
Journal,  July,  1922.)  Dr.  Vaughan  in  his  parting  message  to  the 
graduates  impressed  them  with  the  need  for  si>ecializing  along  se- 
lected lines  and  pointed  to  them  the  vast  opportunities  for  real 
research  which  true  Pharmacy  provides.  The  President  of  the 
College,  Admiral  \V.  C.  P>raisted,  awarded  degrees  as  follows: 

The  honorary  degree  of  Master  of  Pharmacy  was  conferred 
upon  Mr.  Samuel  C.  Henry,  for  many  years  a  trustee  of  the  Col- 
lege, and  now  secretary  of  the  National  Association  of  Retail  Drug- 
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gists;  upon  rrofessor  J.  A.  Koch,  dean  of  the  I'ittslnirgli  College  of 
JMiannacv,  president-elect  of  the  American  l/'harniaceiitical  Asso- 
ciation; upon  Anihrose  llunsherger,  recording  secretary  of  the 
Philadelphia  College  of  I'harniacy  and  Science,  and  president 
of  the  National  Association  of  Retail  Druggists ;  and  upon  Dr. 
Henry  II.  Ivushy.  dean  of  the  \'e\v  York  College  of  Pharmacy, 
and  a  noted  botanist  and  explorer,  recently  returned  from  explora- 
tions in  South  America,  having  served  as  the  director  of  the  expe- 
dition equipped  by  the  H.  K.  Mulford  Company,  to  search  for  new 
medicinal  plants. 

Degrees  in  course  were  then  conferred  as  follows: 

Bachelor  of  Scioicc  in  Pharmacy  and  Cheutistry  (B.  Sc.) 
Ilollis  McCarroll  Wible. 

Doctor  in  Pharmacy  (P.  D.) 
Jacob  Homer  Tyson  (P.  C.  19 1/). 

Pharmaceutical  Chemist  (Ph.  C.) 

Archie  Lee  Caldwell,  Edgar  Clarence  Knight,  Eduardo  Palo- 
mcque,  Charles  Clifton  Pines,  Paul  S.  Roeder. 

Bachelor  in  Pharmacy  fPluir.  B.) 

Sara  Brown,  Mildred  Frances  Carlisle,  Anne  Goldberg.  John 
Leroy  Paul,  William  R.  Woods. 

Of  the  Ph.  G.  Class,  the  following  were  awarded  the  degree, 
and  received  their  diplomas : 

Graduate  in  Pharnuicy   (Ph.  G.) 

George  Dent  Adamson.  1  fossein  Amin.  John  Richmorid  Raker, 
Anna  Baylin,  Lester  Marble  Bergh.  Gerson  Bergman.  Esther  l>ern- 
holz,  ]\Iax  Louis  Bliss,  John  Benjamin  Blumenfeld,  Louis  Blunien- 
field,  Nathan  Blunienfield.  Hyman  C.  Bogash,  Nathan  Brenner, 
Samuel  Edward  Brian.  May  Bright.  Samuel  Cohen,  Leslie  R.  Cole- 
slock,  \\'alter  Samuel  Courson,  Edward  James  Cowman,  Francis 
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Joseph  Coyne,  Judson  Newell  Davids,  Thomas  Leonard  Davis, 
James  Joseph  Deeney,  Raymond  Edw.  Dersch,  Howard  Amos  Din- 
stel,  Herbert  Carlisle  Dixon,  Austin  Paul  Dombroski,  William  How- 
ell Duncan,  Martin  J.  Dwyer,  Jr.,  Herman  Elgart,  Meyer  Elgart, 
Nathan  Finberg,  James  Vernon  Fisher,  Abraham  Fleisher,  JuliuS 
Fomalont,  Louis  I'^orman,  James  Gilbert  Frazer,  Digno  Rincon  (jar- 
cia,  Michael  Joseph  Garman,  Herman  M.  Ginsburg,  Carlton  Joseph 
Goodman,  Ephraim,  H.  Goodman,  Rose  Gratz,  Rudolph  Luther 
Green,  Jacob  Greenblatt,  Norman  Cornelius  Greig,  Michael  Angelo 
Grieco,  John  Samuel  Griffith,  Selig  Gross,  Frank  Wilson  Hissong, 
Oscar  Ericson  Hysore,  Max  Jerome  Kaliner,  Morris  Kaplan,  John 
Patrick  Kelly,  Charles  McFarland  Kelly,  Joseph  Francis  Kennedy, 
George  Kimnielman,  Sterling  John  Koehler,  Jacob  Joseph  Kotzin, 
David  Kovarsky,  William  Charles  Kramer,  Florence  S.  Kurlan- 
cheek,  Alexander  IL  Lackey,  Nathaniel  J.  Levitt,  Aaron  Lichtin. 
Harry  Lisker,  Rebecca  Clara  Litvackofif,  Samuel  Solomon  London, 
Ray  R.  Losh,  Jacob  Leo  Menaker,  Attilio  Olindo  Miceli,  George 
Alvin  Miller,  Joseph  Emerson  Miller,  Max  Leon  Miller,  Samuel 
Minzes,  Matthew  Molitch,  Jacob  Mones,  John  Lloyd  Moonly,  How- 
ard A.  Mummaw,  Frank  Mustaro,  Walter  Niklewski,  Harry  Nuss- 
baum,  William  H.  Orland,  Isaac  W.  W.  Parsons,  Clarence  Eugene 
IMiillips,  Robert  G.  B.  Phillips,  Anna  Belle  Polakoff,  Israel  Joseph 
Possofif.  Samuel  Raphael  Price,  Nathan  David  Promish,  Robert 
Samuel  Racier,  Estelle  Zeror  Ralston,  Morris  Richter,  Frederick  R. 
Rogers,  Fannie  Phyllis  Root,  Samuel  Rose,  Joseph  Rubin,  Joseph 
Richard  Sandler,  Samuel  Schlichter,  Louis  Schwartz,  Maurice  J. 
Schwartzman,  Harry  Shapiro,  Isadore  Sherman,  Alvin  Clarence 
Smith,  John  Wilson  Smith,  Paul  Eugene  Smith,  Richard  Allyn 
Smith,  Louis  Steinberg,  Emanuel  Stephanides,  Norris  Emrie  Stetz, 
Bryant  Da  Costa  Stroup,  Harold  Woods  Tate,  Mrs.  INIarion  Wal- 
ton, Ralph  Isadore  Weinstock,  Jacob  Berman  Winer,  Jacob  Paul 
Wingert,  Benjamin  Zebalsky,  Josei)h  Jacob  Zonies,  Samuel  Louis 
Weinstock. 

The  following  had  met  all  scholastic  graduatinn  rcciuircments, 
but  will  not  receive  their  diploma  until  they  have  reached  legal 
majority : 

Thomas  Ebert  ailey,  Hugh  Clifton  De  Hofif,  Carl  Wilson 
Gruver,   John   Forry   H  inkle,   John    luigene   Larkin,    Frederick    C. 
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A.  Lut'hcrt.  Xathan  I'arnctt  l\aich,  N'ictor  Louis  l\iul()I])h,  Louisi 
Schildkraut.  liraiiuTd  I  Icrljcrt  Shull,  I-'rank  1  larold  Smoker,  Ralph 
R.  L'nisted,  Louis  W.  W'asserman,  Clarence  James  Wilson.  |(jhn 
Russell  W'inslow.   Charles   \'.   Woodruff. 

Those  whose  di])lomas  will  he  released  when  they  present  evi- 
dence of  having  met  in  full  the  "practical  experience  requirement'' 
are: 

Charles  S.  Abramson,  George  INIason  Andrews,  Eva  Boodis, 
Rose  Cann.  Benjamin  Samuel  Cotler,  Herbert  James  Davis,  Anna 
Dershawetz,  Louis  Herman  De\'ine.  Xorman  Levi  Dietz,  Luke 
Kendig  Eberly,  William  Henry  Friedrich,  Morris  Greengross, 
George  W.  Groninger,  Charles  Edward  Harris,  Elizabeth  Augusta 
Helm,  Louis  Kauffman,  Noel  Sponsler  Kohr,  Charles  Leibowitz, 
Charles  Francis  Lisi.  Maxwell  E.  Madres.  Philip  Simon  Moses, 
Alary  Edna  Xedzin.skas,  Morris  Louis  Pasker,  Bertha  Passon, 
Zelda  Perez.  Courtland  Fell  Ouinby.  Nicholas  Peter  Rossi.  Wil- 
liam Andrew  Shaw,  Simon  Shute,  Elizabeth  Acton  Te.'.t,  Jacob* 
Yastrov. 

Certificate  of  Proficiency  in  Chemistry 

The  following  students  having  completed  the  prescriljed  Tech- 
nical Cheinistrv^  Course  of  three  college  years,  comprising  ten 
months  each,  with  a  roster  of  five  and  one-half  days  a  week,  were 
awarded  the  Certificate  of  Proficiency  in  Chemistry : 

Clarence  Carl  Conoid,  John  Russel  Fisher,  Royce  W.  :\lc- 
Gaughey,  Morris  Chalfant  :\Latt,  Jonas  Gilbert  Maust.  Evan  Laurie 
Rhoads,  Harry-  H.  Shull. 

Candidates  who  have  completed  special  courses,  and  have 
qualified   for  certificates: 

Certificate  in  Bacteriology. 
Cora  Eleanor  Allen.  Harry  Althouse,  Russell  T.  Blackwood, 
Jr..  Donald  Charies  Butts,  Jacob  Greenblatt,  Joseph  Hunt,  Morris 
Kohen,  Morris  H.  Johnston,  A'ance  Howard  Mc\'ey.  Margaret! 
M.  Matthews,  Louis  A.  Mestre.  John  Dickson  Oyler,  Philip  Har- 
rington Polio,  Francis  Joseph  D'Rewal,  Evan  Laurie  Rhoads, 
Stanley   W.    Rosenfeld.    Porfirio   Solorzano. 
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Certificate  in  Clinical  Chemistry. 
Donald    Charles    Butts,    Clarence    Carl    Conoid,    Joseph    Hunt, 
John  Frederick  IMcGinnis,  Louis  A.  Mestre,  John  Dickson  Oyler, 
Philip  Harrington   Polio,   Evan   Laurie   Rhoads. 

Certificate   in   Physiological   Assaying. 
Marcus  Allen  Blair,  Jr.,  Carlos  Weldon  Riblet,  Charles  Frank- 
lin Slotter,  Irwin  L  Sofronski. 

Certificate  in  Perfumery  and   Cosmetics. 
Evan  Laurie  Rhoads,  Victor  L.   Rudolph. 

Certificate  in  Advanced  Pharmacognosy. 
Maurice  Bern. 

Certificate  in  Advertising  and  Salesmanship. 
Parker  B.  Creep,  William  A.  Chamberlin,  Helen  Hoey,  George 
M.  Andrews. 

Certificate   in   Commercial  Laiv. 
Edgar  P.  Swank,  Paul  William  Hughes,  W.  F.  Estlack. 

Summary, 

Degrees. 

Master  in  Pharmacy   (Ph.  M. )    (Honorary ) 4 

Bachelor    of    Science    (B.  Sc.) i 

Doctor  in  Pharmacy   (P.  D.) i 

Pharmaceutical  Chemist   (Ph.  C.) 5 

Bachelor  in   Pharmacy    (Phar.  B.) 5 

Graduate  in  Pharmacy   ( Ph.  G.) 166 

182 
Certificates. 

Proficiency    in    Chemistry 7 

Certificate  in     bacteriology 17 

Certificate  in    Clinical    Chemistry 8 

Certificate  in  Physiologic  Assaying 4 

Certificate  in   Perfumery  and   Cosmetics 2 

Certificate  "in   Advanced   Pharmacognosy i 

Certificate  in  Advertising  and  Salesmanship       4 

Certificate  in   Commercial   Law 3 

46 
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The  award  of  prizes  was  then  announced  as  follows: 

Distingm'slicd. 
Gerson  Bergman,  James  Joseph  Deeney,  Rose  Gratz,  Rudolph 
Luther  Green,  Joseph  Rubin. 

Mcriturious. 

Esther  Bernholz,  Austin  Paul  Dombrowski,  James  Gilbert  l^ra- 
zer,  Michael  Joseph  Garman,  Carl  Wilson  Gruver,  Jacob  Greenblatt, 
Elizabeth  Augusta  Helm,  Oscar  Ericson  Mysore,  Florence  Sylvia 
Kurlancheek,  Rebecca  Clara  Litvackoff,  Frederick  Charles  August 
Luebert,  Maxwell  Emanuel  Madres,  Attilio  Olindo  Miceli,  Matthew 
Molitch,  Morris  Pasker,  Nathan  David  Promish,  Robert  Samuel 
Racier,  Fannie  Phyllis  Root,  Samuel  Schlichter,  Louis  Schwartz, 
Frank  Harold  Smoker,  Morris  Emrie  Stetz,  Louis  William  Wasser- 
man,  John  Russell  Winslow. 

The  Procter  Prize,  a  gold  medal  and  certificate,  for  the  highest 
general  average  of  the  class,  was  awarded  to  Joseph  Rubin. 

The  William  B.  Webb  Memorial  Prise,  a  gold  medal  and  cer- 
tificate, offered  for  the  highest  general  average  in  the  branches  of 
Operative  Pharmacy,  Analytical  Chemistry,  and  Pharmacognosy, 
w'as  awarded  to  Elizabeth  Augusta  Helm. 

The  Remington  Memorial  Prise,  $20.00,  ofifered  by  the  Estate 
of  Professor  Joseph  P.  Remington,  for  the  highest  general  average 
in  the  examinations  in  Operative  Pharmacy  and  Dispensing,  was 
awarded  to  Mrs.  Marion  Walton. 

The  Commercial  Pharmacy  Prise,  v$2o.oo,  offered  by  Profes- 
sors E.  Fullerton  Cook,  Robert  P.  Fischelis,  Howard  Kirk  and  C. 
A.  Wesp,  for  the  highest  general  average  in  Commercial  Pharmacy, 
was  awarded  to  Robert  Samuel   Racier. 

The  Mahlon  N'.  Kline  Pharmacy  Prise,  a  Troemner  Prescrip- 
tion Balance,  offered  by  the  Mahlon  N.  Kline  Estate,  for  the  highest 
general  average  in  Theory  and  Practice  of  Pharmacy,  was  awarded 
to  Attilio  Olindo  Miceli. 

The  Bacteriology  Prise,  $25.00,  offered  by  the  H.  K.  Mulford 
Company,  for  the  highest  general  average  in  Bacteriolog>'  and  Serum 
Therapy,  was  awarded  to  Jacob  Greenblatt. 

The  James  J.  Ottingcr  Prise,  $25.00,  offered  by  Miss  Elizabeth 
H.  Ottinger,  in  memory  of  her  father,  James  J.  Ottinger,   Ph.  G., 


556  Report  of  f,pth  Annual  Commcnccmcuf  |'^"Xjg°uIt  ^^zf"^' 

Class  of  1870,  for  the  highest  general  average,  with  not  less  than 
90  per  cent,  in  each  hranch,  in  Pharmacy,  Operative  Pharmacy, 
Chemistry,  and  Materia  Medica,  was  awarded  to  Gerson  Bergman. 

The  Maiscli  Botany  Priac,  $20.00,  offered  by  Joseph  Jacobs, 
Ph.  G.,  Phar.  D.,  Atlanta,  Ga.,  for  the  best  herbarium  collection  of 
plants,  was  awarded  to  Plossein  Amin. 

The  Pharmacy  Rcviciv  Prize,  one  year's  membership  in  the 
American  Pharmaceutical  Association,  offered  by  Ivor  Griffith, 
Ph.  ]\I.,  for  the  highest  general  average  in  Theory  and  Practice  of 
Pharmacy  in  the  Senior  Year,  was  awarded  to  Attilio  Olindo  Miceli. 

Prizes  for  Post-Graduate   Courses. 

The  Advanced  Pharmacy  Prize,  ten  dollars'  worth  of  books, 
offered  by  Professor  Charles  H.  LaWall,  for  the  highest  grade  in 
Advanced  Pharmacy  in  either  the  Ph.  C.  or  the  Phar.  B.  Course,  was 
awarded  to  Anne  Goldberg. 

The  /.  B.  Moore  Memorial  Prize,  $25,00  in  gold,  offered  by  the 
Rev.  J.  J.  Joyce  Moore  and  Mrs.  H.  H.  Watkins,  Jr.,  in  memory  of 
their  father,  J.  B.  Moore,  to  the  member  of  the  graduating  class 
presenting  the  best  thesis  representing  work  in  the  Department  of 
Pharmacy,  awarded  to  Anne  Goldberg. 

The  Chemical  Control  Prize,  a  year's  membership  in  the  Amer- 
ican Chemical  Society,  offered  by  Charles  E.  Vanderkleed,  for  the 
highest  general  average  in  Chemical  Control  in  the  Third  Year  of 
either  the  Ph.  C.  or  the  Technical  Chemistry  Course,  was  awarded 
to  ]\Iorris  Chalfant  Matt. 

Prizes  Awarded  by  the  Alumni  Association. 

The  Alumni  Gold  Medal,  for  the  highest  general  average,  lor 
all  branches  in  the  Senior  Year,  was  awarded  to  Joseph  Rubin. 

The  Alumni  Prize  Certificates,  for  the  hightest  general  averages 
in  individual  branches  in  the  Senior  Year,  were  awarded  as  follows : 
Pharmacy,  to  Attilio  O.  IVIiceli ;  General  Chemistry,  to  Joseph  Rubin ; 
Materia  Medica,  to  Joseph  Rubin ;  Operative  Pharmacy,  to  Marion 
Walton;  Analytical  Chemistry,  to  Elizabeth  Augusta  Helm;  Phar- 
macognosy, to  Hossein  Amin;  Commercial  Pharmacy,  to  Robert  S. 
Racier. 
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The  Alimuii  Silz'er  Medal,  offered  by  the  Alumni  Association, 
for  the  highest  average  in  all  branches  in  the  junior  Year,  was 
awarded  to  Bernard  Xichols. 

The  Phaniiaeeiifical  Aritluiietie  Prize,  books  to  the  value  of 
$5.00^  offered  by  Ivor  Ciriffith,  IMi.  AI..  for  the  highest  general  aver- 
age in  Pharmaceutical  Arithmetic  in  the  Junior  Year,  was  awarded 
to  Harrv  Charles  Molitz. 


NEWS  ITEMS  AND  PERSONAL  NOTES 

The  American  Pharmaceutical  Maxufacturers'  Associa- 
Tiox  Elects  Officers  for  1922-23. — The  following  officers  and  di- 
rectors for  the  ensuing  year  were  elected:  President,  Mr.  George  C. 
Pratt,  of  the  National  Drug  Company,  Philadelphia^  Pa. ;  first  vice- 
president,  ]\Ir.  G.  A.  Kinsel,  of  The  Harvey  Company,  Saratoga 
Springs,  X.  Y.;.  second  vice-president,  Mr.  George  Flint,  of  the 
Flint-Eaton  Company,  Decatur,  111. ;  secretary-treasurer,  ]\Ir.  Ralph 
R.  Patch,  of  the  E.  L.  Patch  Company,  Stoneham,  Mass. 

It  was  voted  to  hold  the  next  meeting  of  the  A.  P.  ]\I.  A.  at  Alta- 
monte  Springs,  Fla.,  ]\ larch  19,  1923. 


Prize-Wixxers  at  the  Axxual  p.  p.  A.  Meetixg. — The  $20 
gold  prize,  which  is  annually  awarded  for  the  best  paper  presented  to 
the  previous  annual  meeting  was  awarded  to  George  E.  Ewe  for  his 
paper  on  'A\'eights  and  Measures.'' 

A  prize  of  $5  for  the  best  commercial  paper  read  at  this  meeting 
was  awarded  to  Benjamin  F.  Hoft'stein  for  his  paper  on  "Do  You  Sell 
or   Keep   Spices  ?'' 

A  similar  prize  for  the  most  useful  paper,  was  awarded  to  W. 
L.  Clift'e  for  his  paper  on  "A  Stable  Elixir  of  Iron  of  Quinine  and 
Strychnine  Phosphate." 


An  absorbing  story  of  the  successful  search  for  strange  narcotics 
and  new  drugs  which  may  prove  of  invaluable  aid  in  the  treatment 
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of  human  diseases,  and  the  determining  of  the  botanical  sources  of 
both  the  genuine  and  spurious  forms  of  certain  drugs  already  par- 
tially known,  was  told  by  Dr.  H.  H.  Rusby  at  a  recent  dinner  given 
to  the  returned  members  of  the  Alulford  Biological  Exploration,  by 
the  H.  K.  Mulford  Company,  at  the  Manufacturers'  Club,  Philadel- 
phia. 

Originally  planned  only  as  a  personal  testimonial  to  Dr.  Rusby 
and  his  associates,  who  had  carried  out  the  work  of  the  expedition 
with  so  much  enthusiasm  and  in  spite  of  dangers  and  discourage- 
ments, it  developed  into  one  of  the  most  significant  gatherings  of 
scientists. 

In  addition  to  the  guests  of  honor,  there  were  present  some  fifty 
men,  leaders  in  medicine,  pharmacy,  botany,  zoology,  as  well  as  cap- 
tains of  industry. 


P.  C.  P.  Alumni  Please  Take  Notice. — P.  C.  P.  Alumni  who 
are  going  to  attend  A.  Ph.  A.  meeting  in  Cleveland  are  requested  to 
notify  Lewis  C.  Hopp,  PCP  1875,  President  Northern  Alumni  P.  C. 
P.,  loiio  Euclid  Avenue,  Cleveland,  Ohio.  This  is  to  be  done  im- 
mediatelv. 


BOOK  REVIEWS 


A  Guide  to  the  Poisonou.s  Plants  and  Weed  Seeds  of  Canada 
AND  THE  Northern  United  States.  By  R.  W.  Thomson  and 
H.  B.  Sifton.  169  pages.  14  x  19.5  cm.  I'niversity  of  Toronto, 
1922. 

In  the  preface  the  authors  say :  "The  primary  reason  for  this 
publication  is  the  long-felt  need  of  a  text-book  to  accompany  the 
course  on  poisonous  plants  which  is  given  the  students  of  the  Ontario 
\'eterinary  College.  This  object  has  been  kept  constantly  in  mind. 
It  has  necessitated  the  preparation  of  a  book  at  a  price  within  the 
reach  of  every  student,  and  yet  one  that  contains  in  easily  availal)le 
form  an  ui)-to-date  knowledge  of  our  common  poisonous  plants,  the 
characteristics  by  which  they  may  be  recognized,  the  symptoms  pro- 
duced by  them  and  the  remedial  treatment  recjuired." 

"To   facilitate  the  determination   of  the  plant  responsible  in  a 


Am    Jour.  I'liann.  (  Book    RcZ'icZVS  559 

August,  192J.       i  " 

given  case  of  poisoning,  the  book  has  been  divided  into  four  sections. 
In  the  first  three  are  inchided  the  plants  that  are  mainly  responsible 
for  fatalities  among  animals.  These  are  grouped  on  the  basis  of 
their  source  in  the  animal's  feed,  whether  found  in  hay  (Section  I), 
in  pasture  (Section  11 ),  or  in  concentrated  feedstuff s  (  Section  III )." 
Section  IV  deals  with  poisonous  plants  which  are  rarely  observed  to 
cause  death  in  animals. 

The  book  is  written  in  simple,  non-technical  language,  which 
makes  it  very  readable.  There  are  a  few  objectionable  features 
about  it.  however,  which  will  seriously  impair  its  usefulness.  The 
arrangement  of  the  subject  matter  into  the  four  sections  stated  above 
is  not  the  best  form  in  which  to  present  the  subject.  It  necessitated 
repeated  mention  of  the  same  plant  inasmuch  as  many  plants  are 
equally  dangerous  in  the  pasture  or  in  hay.  A  short  section,  such  as 
forms  the  table  of  contents,  grouping  the  plants  dangerous  under 
the  different  conditions  together  with  a  few  words  of  explanation,  is 
all  that  is  necessary  to  convey  the  information.  The  result  of  the 
present  arrangement  is  that  Zygadcnns  clcgans  is  described  on  page 
38,  and  Z.  vcncnosiis  on  page  50;  Eupatorium  urticcrfolium  is  given 
a  brief  treatment  on  page  45  under  Hay  and  Fodder  and  more  ex- 
tended consideration  on  pages  85-89  under  Pasture  and  Range.  The 
lupines,  which  are  very  dangerous  on  the  open  range  or  pasture, 
are  treated  only  under  Hay  and  Fodder.  There  are  some  misconcep- 
tions of  fact  here  and  there.  On  page  43.  in  discussing  the  subject  of 
lupinosis  it  is  intimated  that  Lupiniis  liifcits  is  less  poisonous  than 
other  lupines  on  account  of  its  smaller  alkaloidal  content.  The  yellow 
lupine  is  not  less  toxic  in  spite  of  the  smaller  proportion  of  alkaloids 
present.  The  fact  is  that  this  species  is  one  of  the  few  lupines  in 
which  the  comparatively  very  toxic  sparteine  occurs.  On  page  58 
the  two  alkaloids,  delphinine  and  staphisagrine,  are  mentioned  as 
the  principal  toxic  constituents  of  the  native  larkspurs.  Xeither  of 
these  alkaloids  has  been  found  in  any  of  the  American  species  of 
Delphinium.  On  page  69  it  is  stated  that  "Xo  satisfactory  cure  has 
been  found  for  loco  disease."  The  decidedly  beneficial  results  from 
treating  locoed  cattle  with  strychnine  and  locoed  horses  with 
Fowler's  solution  were  published  by  Dr.  C.  D.  Marsh  in  1909.  The 
authors  cannot  be  excused  for  the  bare  statement  (p.  71),  "Barium 
salts  have  been  suspected  as  the  toxic  substance  of  the  Loco  Weeds."' 
The  barium  notion  was  exploded  ten  years  ago.     The  figures  in  the 
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text  are  very  good ;  mention  should  be  made,  however,  of  the  fact 
that  the  iUustration  on  page  87,  which  purports  to  be  a  picture  of 
White  Snakeroot  (E.  iirticarfoliinii)  is  really  Eupafor'niin  pitrl^nrcum, 
or  Joe  Pye  Weed.  The  constant  reference  to  the  use  of  Potassium  per- 
manganate as  a  remedy  is  objectionable ;  that  substance  has  been 
shown  to  have  very  limited  applications  and  probably  is  worthless 
where  ruminants  are  concerned. 

The  book  is  well  indexed  and  the  printing  and  binding  are  ex- 
cellent. A  symptoms  key  to  the  principal  poisonous  plants  is  ap- 
pended which  will  be  of  assistance  in  making  diagnoses  of  cases  of 
poisoning.  There  is  included  a  short  glossary,  which  will  be  useful. 
The  definition  of  "toxin,"  however,  "A  poisonous  substance  pro- 
duced in  diseased  or  decaying  tissues,"  is  inexact. 

James  F.  Couch. 


American  Research  Chemicals.     New  Edition. 

The  compilation  of  research  chemicals  which  was  prepared  by 
Clarence  J.  West  for  the  Committee  on  Research  Chemicals  of  the 
American  Chemical  Society  and  the  Research  Information  Service  of 
the  National  Research  Council  has  just  been  issued  in  revised  form  as 
Number  35  of  the  "Reprint  and  Circular  Series"  of  the  National 
Research  Council.  The  marked  advance  shown  by  the  American 
chemical  industry  during  the  last  few  years  is  evidenced  by  the  sur- 
prisingly large  number  of  high  grade  chemicals  listed  in  this  publica- 
tion as  now  purchasable  from  American  manufacturers.  The  so- 
called  "heavy  chemicals"  have  been  omitted  because  there  are  so 
many  recognized  manufacturers  and  dealers  from  whom  they  may 
be  secured.  For  the  same  reason  practically  all  inorganic  salts  are 
omitted. 

Nearly  three  hundred  research  chemicals^  not  included  in  the 
first  edition,  have  been  added  in  this  revised  list.  Many  additions  have 
also  been  made  to  the  list  of  biological  stains  and  indicators,  while  a 
list  of  dyes  that  have  been  carefully  purified  for  use  as  vital  stains 
has  been  added.  The  list  of  hydrogen  ion  indicators  has  been  very 
much  extended  and  a  chart  of  these  showing  the  hydrogen  ion  con- 
centration range  added. 
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It  is  recoqiiized  that  the  hst  may  have  shortcomings  and  con- 
structive criticisms  and  additions  will  be  welcomed.  Those  inter- 
ested in  this  booklet  may  secure  a  copy  from  the  Research  Informa- 
tion Service.  National  Research  Council.  Washington,  D.  C. 


Neue  Arzneimittel  und  Pharmazeutisciie  Spezialitaetkx.  \'on 
G.  Arends.  Apotheker,  6  vermehrte  und  verbesserte  Auflage, 
neu  bearbeitet  von  Prof.  Dr.  O.  Keller.  578  pp.  gebunden  ?;i.6o. 
Julius  Springer.  r)erlin.  1922. 

The  pharmaceutical  and  medical  profession  in  the  United  States 
can  be  justly  proud  upon  the  Xew  and  Xon-official  Remedies 
published  annually  by  the  American  Medical  Association.  While  this 
volume  only  contains  those  remedies  approved  by  the  Council  of 
Pharmacy  and  Chemistry,  Germany,  can  boast  of  a  book  which  con- 
tains all  of  the  new  remedies,  pharmaceutical  specialities,  new  drugs, 
biologicals  and  even  substitutes,  or  as  the  referee  prefers  to  call 
these  "parallel  preparations."' 

The  first  volume  Of  "Xew  Remedies  and  Pharmaceutical  Spe- 
cialties" was  compiled  by  Georg  Arends,  a  well-known  apothecary 
and  pharmaceutical  writer  in  1903.  Since  the  fifth  edition  in  1919, 
Prof.  Dr.  O.  Keller,  of  the  University  of  Jena,  has  edited  the  book. 
The  new  edition  has  been  enlarged  to  578  pages  and  is  compiled  in 
the  usual  very  thorough  German  style.  Six  pages  are  devoted  to 
Father  Kneipp  remedies,  four  pages  to  Radium  and  three  pages  to 
Digitalis  preparations.  The  digitalis  principles  are  fully  enumerated 
7.  c,  Digalen.  Digitalein,  Digitalin  Schmiedeberg.  Digitalinum  pur. 
amorph.,  gallicum  and  Homolle,  Digitaline  chloroformique,  Digitali- 
num pur.  pulv.  germanic.  Digitalinum  cryst.,  Digitalinum  verum,  Digi- 
tonin  Kiliani  and  Schmiedeberg,  Digitoxin  cryst.  Merck,  Digitoxin 
cryst.  comprim..  Digitoxin  solubile  and  Gitalin.  This  enumeration 
may  also  well  serve  as  a  good  example  of  the  confusing  similarity 
of  pharmaceutical  nomenclature,  which  may  lead  to  serious  errors, 
in  fact,  loss  of  life. 

The  paper,  printing  and  binding  are  in  first-class  style,  as  can 
be  expected  from  the  well-known  publishers.  Julius  Springer,  in  Ber- 
lin, who  are  famous  for  their  pharmaceutical  publications.  Arends- 
Keller's  Xeue  Arzneimittel  will  be  of  great  help  not  only  to  editors, 
research  workers  and  pharmaceutical  chemists,  but  also  to  the  prac- 
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tical  pharmacists  behind  the  prescription  counter.  It  is  to  be  hoped 
that  the  book  will  also  become  better  known  in  pharmaceutical  circles 
in  the  United  States. 

Otto  Raubenheimer,  Ph.  M. 


Das  Opium.  Seine  Kultur  und  \'erwertung  im  Handel.  Von  Axel 
Jermstad,  Ph.  D.  Duodecimo.  208  pp.  \'ienna  and  Leipzig, 
A.  Hartleben's  \'erlag. 

The  well-known  publishers  issue  a  chemical-technical  library  in 
which  the  present  book  is  volume  368.  Prof.  Dr.  Heinrich  Zornig, 
director  of  the  pharmaceutical  institute  of  the  University  of  Basel, 
was  good  enough  to  write  an  introduction  to  this  book.  Jermstad 
was  one  of  his  students  and  prepared  his  thesis  for  his  doctorate 
under  Zornig's  direction. 

How  well  this  monograph  on  opium  is  written  can  be  seen  by 
the  outline  of  its  contents:  1,  Historical;  H,  Geography;  HI,  Cultiva- 
tion of  Opium  in  Asia  Minor,  Macedonia,  Persia,  India,  Egypt  and 
China ;  IV^,  Experimental  Cultivation  of  Opium  in  Algeria,  Australia, 
Bulgaria,  Denmark,  Germany,  England,  France,  Greece,  Holland, 
Italy,  Japan,  Java,  Xorway,  Austria,  Poland,  Russia,  Sweden,  Swit- 
zerland, Serbia,  Spain,  South  Africa,  Turkestan,  Hungar)'  and 
United  States. 

The  entire  monograph  is  prepared  in  a  very  thorough  manner, 
which  reflects  with  honor  the  excellent  training  which  Dr.  Jerm- 
stad has  received.  The  author  has  consulted  the  pharmaceutical  lit- 
erature of  the  world,  including  the  American  Journal  of  Pharm- 
acy.   We  can  highly  recommend  this  book. 

Otto  Raubenheimer,  Ph.  ]\I. 
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IS  CHEMISTRY  DOOMED? 

Many  of  the  thousands  of  workers  who  are  assiduously  engaged 
amidst  beakers  and  flasks,  balances  and  burettes  in  chasing  the  very 
elusive  alkaloids  and  the  less  elusive  heavy  metals,  are  not  aware 
of  the  trend  that  threatens  the  individuality  of  their  science.  Com- 
ing events  may  cast  their  shadows  l>efore,  but  such  shadows  are  seen 
by  but  few  and  sometimes  by  no  one.  Those  who  proclaim  the 
coming  storm  are  almost  always  regarded  as  Cassandras.  For  a 
goodly  number  of  years,  and  of  late  with  increasing  vividness,  it 
has  seemed  likely  that  chemistry  w'ill  be  absorbed  into  physics,  as 
astronomy  has  been.  An  evolutionary  movement  may  remain  long 
unappreciated,  and  its  direction  and  effects  misunderstood.  Concern- 
ing chemistry,  the  camel's  nose  was  inserted  in  the  tent  about  the 
middle  of  the  last  century  when  "chemical  physics"  began  to  appear 
as  a  section  in  text-books.  The  pioneers  were  essentially  Pfefifer. 
Dutrochet  and  Graham.  The  first-named,  a  botanist,  discovered  the 
elementary  facts  about  the  transudation  of  different  solutions 
through  membranes,  the  second  introduced  the  terms  "endosmose" 
and  "'exosmose,"  and  the  last-named  gave  us  the  word  '"dialysis"  and 
many  additional  facts  concerning  osmotic  phenomena.  Since  the  days 
of  these  investigators,  an  immense  amount  of  data  has  been  accumu- 
lated, notably  in  the  fields  of  colloid  chemistry  and  ionization,  and 
the  present-day  text-books  have  a  very  different  appearance  from 
those  in  use  fifty  years  ago.  In  the  earlier  ones  an  algebraic  formula 
was  scarcely,  if  ever,  seen.  A  few  examples  in  stoichiometry,  em- 
ploying simple  proportion,  made  up  the  methematical  allusions. 
Today  higher  algebra  and  calculus  are  much  in  evidence. 
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The  old  term  "chemical  physics"  is  no  longer  used.  The  data 
are  all  grouped  as  "physical  chemistry,"  but  the  change  by  which 
chemistry  became  the  noun  instead  of  the  qualifying  adjective  does 
not  mark  a  dominance  of  that  science,  for  as  matter  of  fact,  the 
great  bulk  of  the  data  in  physical  chemistry  is  physical  not  chem- 
ical. There  seems  to  be  a  possibility  that  before  many  years  teach- 
ing chemistry  will  be  only  a  department  of  physics.  Even  now  it  is 
often  included  in  a  "Department  of  Physical  Sciences"  in  contrast 
with  a  "Department  of  Natural  Sciences,"  which  include  Biology, 
Geology  and  some  kindred  topics. 

The  crisis  is  indicated  by  an  article  in  the  current  number  of 
Scientia,  the  international  journal  of  synthetic  science  (published  in 
Italy),  entitled  "The  Steps  of  the  Absorption  of  Chemistry  by 
Physics,"  by  Marcel  Boll,  of  Paris.  After  an  interesting  review 
of  some  of  the  developments  of  physical  chemistry,  not  including  any 
reference  to  colloid  phenomena,  the  author  proceeds,  as  follows : 
"Among  other  philosophic  influences,  the  new  theories  do  not  fail  to 
modify  the  traditional  ideas  as  to  the  domain  of  chemistry  and  its 
place  among  the  other  sciences.  .  .  .  It  is  often  said  that  chemis- 
try should  occupy  itself  with  setting  forth  the  properties  of  sub- 
stances, but  a  collection  of  facts,  however  numerous,  does  not  con- 
stitute a  science;  what  is  termed  'descriptive  chemistry'  is  merely  a 
preparation  for  the  science.  Until  late  years,  chemical  action  was 
defined  as  that  which  profoundly  alters  the  properties  of  substances, 
but  this  definition  is  superficial  and  out-of-date.  It  makes  the  nature 
of  phenomena  subject  to  vague  impressions  of  the  senses,  and  neg- 
lects the  reversible  reactions,  the  theoretic  significance  of  which 
cannot  be  overestimated.  The  profound  transformations  under  the 
influence  of  radio-activity  cannot  be  separated  from  physics.  The 
distinction  between  chemical  and  physical  phenomena  is  indefinite, 
because  changes  of  state,  solution  and  chemical  reactions  present 
close  analogies,  and  form  a  quite  homogeneous  group,  obeying  com- 
mon laws,  which,  for  the  most  part,  are  dependent  on  thermodynamic 
principles." 

The  absorption  is.  however,  according  to  our  author,  to  go  on, 
and  chemistry  will  have  its  revenge  by  seeing  the  absorption  of  physics 
by  mathematics,  since  Euclidian  geometry  and  Newtonian  mechanics 
are  only  approximations,  sufficient  for  practical  purposes.  "The  re- 
duction of  chemistry  to  physics  is  thus  but  one  of  the  episodes  of 
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present-day  work,  which  leads  irrevocably  to  the  interpenetration  of 
the  sciences,  fragmentary  when  lirst  developed  and  necessarily  con- 
fined within  artificial  limits." 

In  the  analytical  laboratory  the  invasion  of  physics  has  l)€en  for 
some  years  quite  evident.  Apparatus  substantially  physical,  such  as 
ref  ractometers,  polarinieters,  electrolytic  measuring  instruments,  mic- 
roscopes with  many  accessories  are  now'  part  of  the  necessary  equip- 
ment of  the  ordinary  commercial  installation.  In  earlier  days,  the 
student  who  left  college  to  take  up  chemical  work  could  afiford  to 
forget  all  about  logarithms,  but  the  importance  of  hydrogen-ion  con- 
centration has  brought  back  such  problems  into  the  midst  of  the 
beakers  and  balances.  The  probability  is  that  before  many  years  the 
chemistry,  as  profession  for  the  solution  of  problems  in  industries, 
sanitation,  toxicology  and  such  subjects,  will  be  differentiated  mark- 
edly from  the  research  work,  especially  in  biology  and  physical  chem- 
istry, and  the  workers  in  each  field  will  pursue  their  occupations 
with  more  or  less  independent  spirit. 

H.  L. 


SELECTED  EDITORIAL 


NAMING  THE  BRAIN-CHILD. 
From  Science  Service. 

When  a  man  makes  a  new  invention  or  unearths  a  new  medi- 
cine his  work  is  not  done.  He  should  invent  a  new  name  for  it. 
Here  he  is  apt  to  fail,  for,  being  more  of  a  mechanic  than  a 
philologist,  he  turns  over  the  job  to  the  Greek  professor  who 
manufactures  one  out  of  old  roots.  So  it  happens  that  many  a 
handy  little  })ocket  tool  or  a  potent  little  pill  is  handicapped  by  a 
name  that  wraps  three  times  around  the  tongue.  But  the  people 
refuse  to  stand   for  it. 

Consider  what  a  Bal)el-like  botch  has  been  made  of  the  job 
of  naming  the  new  art  of  photographing  action.  Rival  inventors, 
rival  word-wrights,  and  rival  systems  of  Greek  transliteration 
precipitated  a  war  of  words  in  which  the  chief  belligerents  were 
animatograph,  animatoscope,  biograph,  bioscope,  chronophotog- 
raphy,    cinema,    cinematograph,    cinematoscope,    cineograph,    cineo- 
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scope,  electrograph,  electroscope,  kinema,  kinemacolor,  kinemato- 
graph,  kinematoscope,  kineograph,  kineoscope,  kinetescope,  mo- 
tion pictures,  moving  pictures,  photo  plays,  tachyscope,  veriscope, 
vitagraph,  vitascope,  zootrope,  zoogyrograph,  zoogyroscope  and  zoo- 
praxiscope. 

But  the  people — they  call  it  "the  movies."  It  is  not  a  great 
name,  but  it  is  better  than  some  at  least  of  those  listed  above. 

If,  instead  of  trying  to  load  the  new  machine  with  a  name  imply- 
ing that  it  had  been  invented  in  Athens  or  Rome,  its  godfathers 
had  given  it  a  respectable,  convenient  name  of  one  or  two  syllables 
like  "kodak,"  "volt,"  "velox,"  or  "viscose"  much  of  this  confusion 
might  have  been  saved.  Think  how  many  millions  of  dollars,  years 
of  time,  barrels  of  ink  and  cubic  miles  of  hot  air  would  have  been 
saved  if  "electricity"  had  been  named  in  one  syllable  instead  of  five. 
We  might  even  now  cut  it  down  to  "el"  except  that  by  popular  vote 
the  six  syllables  of  "elevated  railroad"  has  been  reduced  to  that 
handy  term.  So.  too,  the  people  have  found  a  way  to  reduce  "radio- 
telephony"  to  a  single  mouthful,  "radio,"  and  the  druggist  round  the 
corner  finds  it  much  easier  to  say  cinchophen  in  preference  to 
phenyl  cinchoninic  acid. 

The  lesson  of  it  is  that  if  the  father  of  a  new  invention  or  a 
new  drug  does  not  want  to  have  his  child  called  by  a  nickname  let 
him  give  it  a  short  and  snappy  name  on  the  start. 

E.  E.  S. 
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ANATOMICAL     AND     CHEMICAL    STUDIES     OF     THE 

SAND  SPUR  (CENCHRUS  TRIBULOIDES  L.).- 

By  Heber  W.   Youngken   and   Charles   H.   La   Wall. 

Philadelphia  College  of  Pharmacy  and  Science. 

The  early  history  of  Crnclints  trihiiloidcs.  commonly  known  as 
Sand  Spur  or  Sand  Bur,  and  also  known  l)y  the  synonyms  of  Ikir 
Grass  or  Hedgehog  Grass,  the  spiny  burs  of  which  have  caused 
painful  wounds  in  man  and  the  lower  animals,  appears  to  be  some- 
what obscure.  That  this  plant  was  known  to  the  pre-Linnean  botan- 
ists is  evidenced  by  the  statements  of  representative  authors  of  that 
period.  Thus  Moris  ^  figures  a  plant  which  is  identical  with  Cen- 
chrus  tribnloides  L.  and  describes  it  in  the  phrase :  "Gramen  echina- 
tiiiii.  spicatiun  locuster  crassioribus  tribuloidibus  Virginianion." 

Plukenet  -  in  his  "Phytographia"  lists  the  plant  under  the  title 
of  "Gramen  tribnloides  spicatiiui  ina.vimwn  virginianum." 

To  Linnneus,'"'  however,  belongs  the  credit  of  naming  the  plant 
as  it  is  known  to  most  botanists  of  today.  In  his  "Species  Plantarum" 
of  1753  he  listed  it  under  the  "Polygamia  Monaxia"  and  described  it 
as  "Cenchrus  glujuis  fciiie}icis  globosis  uiuricatc  spinosis  hirsutis," 
and  mentioned  its  habitat  as  A'irginia  near  the  sea. 

!Muhlenberg,^  a  clergy-man  and  early  American  botanist,  lists  it 
in  his  "Catalogue  of  Plants  of  Lancaster,  Pa.,  and  \  icinity'  under 
Class  III,  Triandria  Monog^nia,  and  states  that  it  is  a  wooly,  spiked 
annual  with  one  subrotund  seed  and  having  a  tw'o-valved  calyx,  two- 
valved  corolla  and  a  two-flowered  involucre.  He  appears  to  be  the 
first  to  name  it  Sand  Spur,  Hedgehog  Grass  or  Sand  Bur. 

In  1814  Frederick  Pursh,^  in  "Flora  .A.mericae  Septentrionalis," 
gave  its  distribution  as  near  the  seashore  from  New  Jersey  to  Flor- 
ida and  described  it  as  "Cenchrus  spica  spicidis  altcrnis,  glitiuis  fetni- 
ncis  globosis  muricato  spinosis  hirsutis." 

In  1824,  Torrey,®  in  "Flora  of  the  Northern  and  Middle  Sections 
of  the  United  States,"  described  it  as  follows :  "Culm  a  foot  to  one 
and  a  half  feet  high,  compressed,  smooth.  Leaves  linear,  lanceolate, 
conduplicate.  a  little  roughened  above.  Sheaths  dilated  open.  Ra- 
cemes ten  to  fourteen  flowered  ;  rachis  angular,  hairy.   Involucrurn 

*Read  before  the  1922  Meeting  of  the  Pennsi'lvania  Pharmaceutical  .Asso- 
ciation. 
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split  on  one  side,  hairy,  including  two  spikelets,  each  one  to  two 
floWered."  He  stated  its  distribution  to  be  on  the  sea  coast  and 
near  the  mouths  of  rivers. 

It  appears  that  few  lay  citizens  of  the  United  States  made  the 
acquaintance  of  Sand  Spurs  until  the  battle  of  Palo  Alto,  during 


Fig.  1.     Cenchrnis  tribiiloides  L.  x  14. 

the  ^Mexican  War.  when,  according  to  Meehan,"  they  were  quite  as 
annoying  to  our  soldiers  as  the  bullets  of  the  Mexicans.  The  bur- 
like fruits  attached  themselves  to  the  soldiers'  clothing  and  in  this 
way  the  plant  became  widely  distributed  after  the  Mexican  War. 

Chapman,"  in  his  "Flora  of  the  Southern  States,"  published  in 
i860,  gives  the  synonym  of  Cock-spur  for  Cenchrus  and  describes 
Cenchrus  tnhuloidcs  as  follows:  "Involucres  whitish,  ten  to  fifteen  in 
a  spike,  wedge-shaped  at  the  base,  armed  above  with   stout,  com- 
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pressed,  broadly  subulate,  erect  or  spreading  spines ;  bristles  none ; 
spikelets  mostly  in  pairs.  Sands  along  the  coast,  Florida  and  north- 
ward. July-October.  Annual,  with  prostrate  culms,  one  to  two 
feet  long.     Leaves  linear.     Spikes  one  to  two  feet  long." 

Apparently  no  work  was  published  on  the  histology  of  this 
plant  until  Gayle,^  in  1892,  briefly  described  and  figured  the  lower 
portions  of  the  spines  of  the  fruit.  He  states  that  the  spines  are 
barbed,  that  each  barb  has  within  it  a  cavity  terminating  in  the  direc- 
tion of  the  point,  in  a  narrow  tube  and  to  be  filled  with  a  substance 
which  has  a  light  purple  color.  He  adds  that  in  all  probability  this 
substance  is  of  a  highly  irritating  nature  and  may  be  assumed  to  be 
the  direct  cause  of  the  inflammation  of  the  wound.  He  figures  and 
describes  large  air  spaces  in  the  spines. 

In  Gray's  "Xew  Manual  of  Botany."  revised  by  Robinson  and 
Fernald,^*'  the  synonyms  Sandbur  and  Bur  Grass  are  given  the  genus 
Cenchrus  and  the  following  description  of  Ccnchrus  tribiiloidcs  L. : 
"Culms  more  robust  (than  C.  caroUnianus) ,  often  extensively 
branching  or  trailing,  three  to  nine  dm.  long;  sheaths  loose,  usually 
hirsute  along  the  margins,  ligule  conspicuously  ciliate ;  blades  more 
or  less  involute ;  racemes  usually  included  at  the  base ;  involucres 
twelve  to  fourteen  mm.  thick,  densely  long  pubescent :  the  stout 
spines  spreading  or  ascending.  Sands  along  the  coast,  New  Jersey 
and  southward.'' 

Britton  and  Brown,^^  in  second  edition  of  their  "Illustrated 
Flora  of  the  Northern  I'nited  States,  Canada  and  the  British  Pos- 
sessions." published  in  191 3.  state  that  the  plant  is  found  in  sand 
along  the  coast  from  Long  Island  and  New  Jersey  to  Florida  and 
IMississippi.  The  same  authors  briefly  describe  the  plant  and  give 
as  its  synonyms.  Bear-Grass,  Bur-Grass.  Sand-spur  and  Sand-bur. 

In  1920.  Hitchcock  and  Chase,'-  in  their  "Revision  of  the  North 
American  Grasses,"  carefully  described  and  figured  the  external 
features  of  the  plant  and  its  fruit.  They  consider  the  inflorescence 
as  a  contracted  panicle  with  short,  fascicled  branches,  these  disar- 
ticulating from  the  main  axis  and  all  but  a  few  ])eing  sterile.  Ac- 
cording to  these  authors  the  body  of  the  bur  represents  the  cup- 
shaped  or  globose  part  which  is  found  to  be  formed  by  the  coalesced 
part  of  the  branchlets  from  which  the  free  ends  extend.  The  lobes 
are  considered  as  the  free  ends  of  the  innermost  ring  of  branchlets 
which  form  the  body.  The  same  authors  give  the  distribution  of 
the  plant  as  in  loose  sands  of  the  coast  from  Staten  Island,  N.  Y.,  to 
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Florida  and  Louisiana,  on  the  Atlantic  Coast  of  Costa  Rica,  in  the 
West  Indies  and  on  the  coast  of  Brazil. 

The  writers  of  this  paper  became  interested  in  the  subject  while 
working  on  a  sample  of  Sand  Spurs  with  the  purpose  of  ascertain- 
ing whether  any  constituent  of  the  hairs  or  barbs  was  responsible  for 
the  inflammation  which  in  many  instances  follows  wounds  induced  by 
their  spines. 


^"^ 


Fij 


Bui-s  of  Cenchriis  tiibiiloides  L.    (nat.  size). 


The  materials  used  were  abundant  dried  burs  (obtained  from 
Florida)  in  varying  stages  of  maturity  as  well  as  herbarium  sheets 
of  CoicJinis  tribuloidcs  from  the  Alartindale  and  College  herbaria. 
The  anatomical  and  micro-chemic  portions  of  the  work  were  car- 
ried out  by  Dr.  Youngken.  while  Dr.  La  Wall  investigated  the  chemis- 
try of  the  mature  burs  with  contained  fruits.  Observations  on  the 
growth  habits  of  this  plant  were  made  by  both  the  writers  along  the 
coast  of  New  Jersey. 

Description  of  Cenchrus  tribuloides  L. 

Ccnchnis  tribuloidcs  Linnreus  (Fig.  i),  commonly  known  as 
Sand  Spur,  Sand  Lur.  Coast  or  Hedge-Hog  Grass,  is  an  annual  weed 
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belonging  to  the  Grass  family  and  found  growing  in  sand  dunes  near 
the  coast  and  along  the  beach  from  Long  Island,  N.  Y.,  to  Florida, 
Louisiana  and  Texas,  on  the  Atlantic  coast  of  Costa  Rica,  along  the 
coast  of  the  West  Indies  and  of  Brazil.  From  a  subterranean  fibrous 
root  system  arise  several  culms,  which  soon  branch  and  grow  out  in 
radiate  fashion,  attaining  a  length  of  up  to  60  cm.  Each  of  these 
is  decumbent  and  takes  root  at  its  nodes,  from  whence  also  arise 
several  ascending  branches  that  may  attain  a  length  of  25  to  31 
cm.  The  leaves  are  alternate,  exstipulate,  each  exhibiting  an  over- 
lapping sheath,  a  lamina  and  a  ligule.  The  sheath  is  keeled,  pubes- 
cent along  the  margin  and  at  its  summit  and  exhibits  a  dense  tuft  of 
hairs.  The  blade  is  flat  and  linear-lanceolate,  scabrous  on  upper 
surface,  with  more  or  less  involute  margin,  up  to  18  cm.  in  length 
and  up  to  7  mm.  in  breadth  at  the  base. 

The  inflorescence  consists  of  a  raceme  or  spikelets  borne  along 
a  zigzag  rachis  and  enclosed  singly  or  in  pairs  within  a  spiny,  sub- 
globular,  pubescent  involucre,  12  to  14  mm.  thick,  wliich,  upon  ma- 
turity, forms  a  deciduous,  hard,  rigid  bur  (Fig.  2),  with  stout, 
broadly  subulate  barbed  spines.  Each  burlike  involucre  contains 
one  or  two  awnless  spikelets.  When  these  are  examined  separately 
under  a  dissecting  lens  they  show  from  without  inward  the  follow- 
ing parts:  (i)  a  hyaline  scale,  (2)  two  membranous  scales,  (3)  a 
palet  surrounding  a  staminate  flower,  (4)  a  papery  scale  subtending 
(5)  palet  of  a  perfect  flower,  and  (6)  a  perfect  flower  with  a  unilo- 
cular, acuminate-ended  pistil  that  terminates  in  two  short  plumose 
styles.  The  fruit  is  a  pyriform  caryopsis  (Fig.  8),  terminating  in 
two  short  styles  and  containing  an  albuminous  seed.  One  to  two  of 
these  fruits  occur  free  within  the  scales  of  the  spikelet  or  spike- 
lets of  each  spiny  bur.  When  mature  the  burs  separate  readily  from 
the  rachis  and  fall  to  the  ground.  They  are  well  adapted  for  dis- 
tribution through  the  agency  of  man  and  fur-bearing  animals  be- 
cause of  their  sharp,  rigid  and  barbed  spines  wliich  stick  to  the 
clothing  or  fur  coat.  Frequently  the  spines  penetrate  the  skin  and 
flesh  of  exposed  surfaces,  particularly  the  feet  of  non-vigilant  bath- 
ers and  cause  distressing  pain  and  inflammation.  They  are  difficult 
to  extricate  when  forced  into  the  skin  even  half  of  their  length.  This 
is  due  to  the  presence  of  sharp,  retrorse  barbs  extending  backward 
from  the  tip  half  the  length  of  the  spine.  In  attempting  to  remove 
the  spine  the  flesh  is  torn  by  the  barbs  and  the  wound  made  larger. 
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Histology  of  the  Burs. 

The  burs  of  Ccnchrns  tribiilaidcs  L.  possess  a  somewhat  rounded 
polygonal  outline,  when  observed  in  transverse  sections,  and  exhibit 
numerous  outgrowths  in  the  form  of  long,  flattened,  attenuated  spines 
(Fig.  2).  They,  therefore,  present  for  examination  interspinal  re- 
gions and   spines.      Excluding  the  hairs,  the  interspinal   regions  of 


Fig.  3.  A.  Spine  of  Cenchitis  tribuloides  L.  showing 
barbs  (b)  below  and  unicellular  hairs  (h)  above. 
B.  Portion  of  epideiinis  of  spine  showing  insertion 
of  hair  (h)  between  epidermal  cells  (e).  C.  Barb 
enlarged. 


burs,  containing  good  fruits,  averaged  245  fi  in  diameter.  They 
exhibit  externally  a  colorless  epidermis  composed  of  a  layer  of 
clear,  vertically  elongated,  epidermal  cells  with  a  thick  cuticle  and 
granular  contents.  Here  and  there  between  many  cells  of  the  epi- 
dermis are  inserted  the  bases  of  unicellular  non-glandular  hairs. 
These  hairs  tend  to  show  all  transitions  of  development  and  while 
for  the  greater  part  are  inserted   far  down,  on  the  level  with  the 
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inner  walls  of  the  epidermal  cells,  nevertheless,  may  be  found  at 
var\-ing  levels.  The  tendency  for  the  insertion  to  be  hii^her  is  strik- 
ingly seen  as  the  bases  of  spines  are  approached.  There  hairs  may 
attain  a  length  of  800  yu-  or  more.  They  are  usually  slightly  curved, 
tend  to  become  more  or  less  constricted  near  the  base  and  terminate 
in  sharp,  straight  or  slightly  curved  ends.  Each  hair  possesses  a  cel- 
lulose wall  with  a  colorless  outer  cuticle  and  contains  protoplasmic 
contents  or  air  depending  upon  its  age. 

On  the  inner  surface  of  the  interspinal  regions  is  to  be  noted 
a  layer  of  clear,  colorless,  inner  epidermal  cells,  possessing  hairs 
somewhat  similar  to  those  of  the  outer  epidermis  but  averagely 
shorter. 

Between  outer  and  inner  epidermis  is  to  be  observed  a  broad 
mesocarp  composed  for  the  greater  part  of  sclerenchyma  fibers  with 
thick,  lignified  walls.  Coursing  through  tliis  region  are  isolated, 
closed,  collateral  bundles. 

The  spines  originate  early  in  the  development  of  the  bur  as 
outgrowths  of  its  tissues.  In  their  young  condition  they  are  often 
purplish-red  or  bluish,  but  gradually  lose  this  color  and  become  yel- 
lowish-brown. 

They  are  for  the  most  part  flattened,  conical  in  shape,  with  sharp 
attenuated  distal  ends.  They  are  clothed  with  hairs  (Fig.  3h)  in  their 
proximate  third  and  exhibit  sharp,  recurved  barbs  (Fig.  3b)  for  the 
remainder  of  their  length. 

Transverse  sections  made  progressively  through  the  spines  at 
varying  distances  from  base  toward  the  summit  show  an  irregularly 
elliptical  outline  until  the  tip  region  is  reached,  where  the  outline  is 
circular.     (See  Fig.  4.) 

Each  spine  show's  an  outer  epidermis  investing  a  core  of  scleren- 
chyma fibers  pervaded  by  fibro-vascular  strands  from  the  involucral- 
bur.  The  epidermis  consists  of  long  cells  and  short  cells.  As  ob- 
served in  transverse  section,  the  long  cells  are  rectangular,  with 
thickened  outer  cuticle ;  in  surface  view  they  are  rather  narrow,  elon- 
gated, pitted  elements  with  wavy,  vertical  walls.  Between  the  long 
cells  at  their  ends  are  the  short  cells.  They  are  found  either  singly 
as  silica  cells  with  a  rounded  lumen  and  silica  content,  or  else  in  pairs 
known  as  twin  cells,  one  of  these  cells  being  larger  and  occasionally 
clasping  the  other  cell.  The  epidermal  cells  are  largest  at  the  base 
of  the  spine  and  become  gradually  smaller  toward  the  tip.  In  about 
the  lower  two-thirds  of  the  spine  are  to  be  noted  sharp-pointed,  re- 
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curved  barbs  (Fig.  3b),  while  in  the  upper  portion  unicellular,  non- 
glandular,  sharp-pointed  hairs  are  visible  (Fig.  3h). 

The  barbs  readily  break  at  their  tips  when  pressure  is  applied 
to  them. 

The  purplish-red  to  blue  color  of  parts  of  the  younger  spines  is 
found  to  be  due  to  anthocyanins  present  in  the  cell  sap  of  certain 
epidermal  cells,  sclerenchyma  fibers  and  barbs. 


Fig.  4  (A.  B.  C.  D.  E.).  Diagrams  of  cross-sections 
throuKh  several  successive  regions  of  the  spines  of 
Cenchrus  trihuloules  L..  showing  the  outline  of 
spines  at  successive  levels  as  well  as  the  gradual 
union  of  the  vascular  strands  (v)  in  passing  from 
base  to  tip. 

Surface  and  longitudinal  sections  of  younger  spines  showing 
purple  and  blue-colored  cell  sap  in  these  elements  were  examined 
microchemically.  The  results  were  as  follows:  When  thin  sections 
were  placed  in  a  10  per  cent,  alcoholic  solution  of  ferric  chloride  the 
originally  i)ur])le  or  blue  cell  sap  became  red  in  about  a  minute. 
When  to  this  concentrated  hydrochloric  acid  was  added  the  color 
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disappeared  in  a  short  time.  When  other  similar  sections  with  cell 
sap  originally  purple  to  hlue  were  mounted  in  a  1:5  solution  of 
silver  nitrate  and  gently  warmed,  the  purple  and  blue  contents  became 
black.  These  tests  would  tend  to  show  that  formates  may  be  present 
in  certain  cells  of  the  epidermis,  as  well  as  in  a  numl^er  of  scleren- 
chyma  fibers  and  barbs  of  younger  spines. 

Surface  and  longitudinal  sections  of  mature  spines  show  the 
elements  to  be  entirely  devoid  of  the  purple  and  blue  cell  sap  con- 
tents noted  in  the  case  of  younger  spines. 
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Fig.   5.     Trans\erse  section  through  the   spine  of   Cenchrus   tribitloides   L. 

near  its  termination  sliowing  barbs  (b).  sclerenchyma  fibers  (sch)  and 

vascular  tissue  (v),  (greatly  magnified). 
rig.  6.     Fruit  of  Cenchrus  tribuloides  L.  invested  by  palet. 

The  non-glandular  hairs  are  not  outgrowths  of  epidermal  cells, 
but  are  inserted,  as  in  the  case  of  those  of  the  intraspinal  region  of 
the  burs,  between  the  cells  of  the  epidermis. 

The  sclerenchyma  fibers  (Fig.  5sch )  occupy  most  of  the  area 
beneath  the  epidermis.  They  are  thick  walled,  porous,  strongly  lig- 
nified  and  taper-ended  elements  with  narrow  lumina.  polygonal  to 
rounded-polygonal  in  transverse  section.  Xo  distinct  intercellular 
cavities  such  as  Gayle  ^^  pictures  and  describes  have  been  found  be- 
tween them.  It  is  possible  that  the  cavities  noted  by  Gayle  were 
breaks  in  the  sections  he  studied  due  to  the  falling  out  of  areas  of 
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fibrovascular  or  sclerenchyma  cells  during  the  technique  of  section- 
ing. 

Fibro vascular  tissue  (Fig.  5v)  is  found  coursing  through  the 
sclerenchyma  zone  of  the  spine. 

A  series  of  sections  (Fig.  4  A,  B,  C,  D,  E)  made  through  vary- 
ing levels  of  the  spine  show  eight  bundles  (v)  at  the  base.  These  are 
found  to  diminish  in  number  toward  the  tip,  due  to  the  union  of 
bundle  strands,  until  only  one  fibrovascular  strand  is  evident  in  the 
extreme  distal  region.  Each  fibrovascular  bundle  contains  annular, 
spiral  and  scalariform  tracheids  and  sieve  tubes. 

When  burs  are  placed  in  weak  alkaline  solution  for  several 
hours  and  their  spines  subsequently  examined  microscopically,  the 
•epidermis  appears  broken  and  the  sharp-pointed  sclerenchyma  fibers 
more  or  less  detached.  The  latter  are  readily  separated  upon  pres- 
sure. From  the  foregoing  observations  it  appears  logical  to  assume 
that  the  pain  and  inflammation  which  results  after  humans  and 
lower  animals  are  wounded  by  the  spines  of  this  bur  are,  in  the  case 
of  mature  spines,  caused  alike  by  the  stimulation  of  nerve  endings 
by  the  entire  barbed  spine  and  by  its  sharp  sclerenchyma  fibers,  which 
may  be  loosened  and  detached  in  the  flesh  fluids.  The  sharp  recurved 
barbs  lacerate  the  flesh  when  the  spine  is  removed,  and,  lowering 
the  resistance  of  the  tissues,  subject  the  wound  to  invasion  by  pyo- 
genic and  other  bacteria.  This  undoubtedly  accounts  for  the  delayed 
inflammation  that  results  after  removing  the  spine  from  the  wound. 
In  the  case  of  injury  from  younger  spines,  the  fluid  containing  what 
appears  to  be  formates,  which  occurs  in  the  lumen  of  barbs,  may 
be  injected  into  the  wound,  upon  fracture  of  the  sharp,  brittle  tips  of 
these  structures,  and  so  intensify  the  pain. 

Histology  of  the  Scales  and  Palet. 

The  hyaline  scale  shows  three  strong  nerves  and  is  barbed  with 
short,  sharp-pointed,  unicellular  hairs  at  the  summit  and  over  the 
outer  epidermis.  Some  of  these  hairs  are  hooked  at  their  ends.  Its 
epidermis  consists  of  long  cells,  short  cells,  stomata  and  twin  cells. 
The  long  cells  are  elongated  longitudinally  and  have  thin,  indistinctly 
porous,  wavy  walls.  Some  of  the  short  cells  give  rise  to  short  uni- 
cellular, needle-pointed  barbs.     (Others  contain  silica. 

The  membranous  scales  are  thicker  in  texture  than  the  hyaline 
scale,  are  three-nerved,  and  barbed  at  the  summit  and  over  the  outer 
surface  with  hairs  similar  to  those  found  on  the  hyaline  scale. 
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The  side  walls  of  their  long  cells  are  thicker,  and  more  closely 
wavy  than  those  of  the  hyaline  scale  and  the  lumina  are  narrower. 

The  palet  is  ovate-lanceolate  in  shape  and  shows  a  keel  with 
two  prominent  nerves.  Its  epidermal  cells  (Fig.  7)  and  hairs  are 
somewhat  similar  to  those  of  the  membranous  scales  and  are  mainly 
distributed  on  the  outer  epidermis  near  the  summit,  and  along  the 
upper  portion  of  the  keel.  The  hairs  are  similar  to  those  found  on 
the  other  scales  and  measure  up  to  42  fx  in  length. 

Histology  of  Fruit. 

The  fruit  of  Cciichnts  tribuloidcs  (Fig.  8)  consists  of  pericarp, 
spermoderm,  endosperm  and  embr}o  regions.  As  in  the  case  of 
fruits  of  other  grasses  and  cereals,  the  pericarp  and  seed  coat  are 
firmlv  united. 


Fig.  7.  Surface  view  of  epidermis  of  palet  showing-  long 
cells  (1)  :  twin  cells  (s)  and  base  of  hair  (h), 
(highly  magnified). 

The  pericarp  comprises  the  following  regions :  ( i )  A  layer  of 
outer,  colorless  cells  with  beaded  side  and  end  walls  that  are  gen- 
erally elongated  longitudinally  and  arranged  end  to  end  in  rows,  the 
double  side  walls  being  about  4.2  fi  thick.  No  hairs  have  been 
found  on  this  layer;  (2)  a  layer  of  short,  irregular-shaped,  beaded- 
walled  cells,  and  (3)  a  layer  of  loosely  arranged  tube  cells  of  vermi- 
form shape. 

The  spermoderm  consists  of  a  layer  of  elongated  pale  brown 
cells. 

The  endosperm  shows  an  outer  layer  of  aleurone  cells  (Fig.  93!) 
similar  to  those  of  cereals,  and  a  broad  area  of  starch  parenchyma. 
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Fig    8      Fruit  of  Cenchrns  t,ibnloides  L,.  showing  scar  at  base    (h)  ;  endosperm 

'area  (end);  embryonic  area   (emb)  and  style  (s)  ,     .,   ^ 

Vie  9  Transverse  view  of  outer  portion  of  C.  tnbnloides  finiit  from  section 
cleared  with  chloral,  showing  epicarp  (e);  hypodermis  (h)  ;  irregular 
shaped,  beaded-walled  cells  (b)  :  tube  cells  (t)  ;  spermpderm  (s)  ;  aleurone 
cells   (al)  :  starchv  endosi>erm    (end),    (highly  magnified).        ,    ,    ., 

Starch  grains  from  cells  of  starchy  endosperm  of  C.   tnbuloides. 


Pig  11  Diagrammatic  sketch  of  median  longitudinal  section  of  Cenchrus  t?tbtt- 
lni}lp ^ctivousis  showing  regions  of  fruit  wall  and  seed  coat  (p)  ;  endosperm 
(enZ  rscutlTlum(s)!   plumule   (pi)  :  cotyledonju-y  sheath   (cot)  ;  and  hypo- 

Pie  ^1*2^'  Median  longitudinal  section  through  embryo  of  Cenchrns  ti-ibuloides 
showing  details  of  its  various  parts.  Epidermis  (ep)  and  parenchyma  (p) 
nf  soutfllum:  cotvledonary  sheath  (cot)  ;  plumule  (pi),  and  hypocotyl   (h). 
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the  cells  of  which  are  polygonal  in  outline  and  lillcci  with  starch 
grains.  The  latter  (Fig.  lo)  are  for  the  most  part  simple,  but  oc- 
casionally two-compound.  The  larger  grains  vary  in  outline  from 
spheroidal  to  polygonal  to  rounded-polygonal  and  show  a  several 
cleft  hilum  and  often  concentric  striations.  They  are  mostly  22  to 
25  fx  in  diameter. 

The  embryo  (Fig.  12)  consists  of  a  good-sized  scutellum,  a 
cotyledonary  sheath,  a  plumule  and  a  hypocotyl.  The  epidermal  cells 
of  the  scutellum  are  hyaline  and  the  parenchyma  cells  beneath  are 
loaded  with  starch  granules,  which  are  much  smaller  than  those 
found  in  the  endosperm. 

Histology  of  the  Stem. 

The  outer  surface  of  the  stem  of  this  plant  shows  a  pronounced 
longitudinal  grove  and  a  number  of  longitudinal  striations.  Trans- 
verse sections  exhibit,  therefore,  a  sub-circular  outline  with  a  broad, 
shallow  indentation  and  a  number  of  smaller  sinuses  along  the 
margin. 

The  epidermis  (Fig.  13^)  is  composed  of  thick- walled  yellow 
cells  with  prominent  outer  cuticle.  The  outer  walls  of  these  cells  are 
convex  in  cross  section.  In  surface  sections,  the  Epidermis  (Fig.  14) 
shows  the  characteristic  long  (/)  and  short  cells  (s)  of  the  grasses. 
The  long  cells  have  porous  side  and  end  walls.  Stomata  (st)  are 
present. 

Directly  beneath  the  epidermis  along  the  broad  grove  is  a  zone 
of  four  to  five  layers  of  yellowish  sclerenchyma  fibers  with  strongly 
lignified  walls,  forming  the  sclerenchyma  sheath  (Fig.  lych).  Else- 
where several  layers  of  cortical  parenchyma  cells  ( c )  are  evident 
underlying  the  epidermis  with  the  exception  of  the  ridges  between 
the  striations  which  are  strengthened  by  about  four  to  six  layers 
of  sclerenchyma  fibers  (/).  There  is  no  distinct  endodermis.  The 
sclerenchyma  sheath  surrounds  some  of  the  closed  collateral  bun- 
dles. In  some  instances  bundles  are  attached  to  it  along  its  inner 
edge. 

Just  within  the  sclerenchyma  sheath  is  a  broad  pith  (;u)  filling 
up  the  center  of  the  younger  stem.  Coursing  through  this  are  to  be 
noted  a  number  of  additional  closed  collateral  bundles  (b)  that  are 
not  attached  to  the  sclerenchyma  sheath.  Each  of  these  is  surrounded 
by  a  band  of  sclerenchyma  fibers  (scl  f).  Annular,  spiral  and  pitted 
tracheae  are  present  in  the  xyleni  of  the  bundles. 
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The  pith  is  composed  of  polygonal  cells  and  moderate  sized, 
angular,  intercellular-air-spaces.  The  cells  are  broadest  in  the  cen- 
ter and  break  down  in  this  region  of  the  internodes  of  the  older 
stems. 


Fig.  1.3.  Transverse  section  of  stem  of  Cenchrus  tribuloides  L..  showing  epidermis 
(e)  ;  group  of  liypodermal  fibers  (f)  :  sclerencliyma  sheatli  (sch)  ;  closed  col- 
lateral bundle  (b)  attached  to  sclerenchyma  ring;  trachae  (tr)  and  sieve 
tubes  (si)  of  bundle;  sclerenchyma  fibers  surrounding  bundle  ( scl.  f. )  ;  corti- 
cal parenchyma  (c)  ;  pith   (m),   (greatly  magnified). 


Fig.  14.     Surface  view  of  portion  of  epidermis  of  stem  of  Cenchrus  tribuloides  L. 
showing  stomata  (st)    long  cell'  (1)    and  short  cell    (s),    (greatly  magnified). 


The  Chemical  Composition  of  Cenchrus  Tribuloides. 

The  chemical  composition  of  the  various  members  of  the 
Gra)niue(c  which  have  been  subjected  to  more  or  less  thorough  analy- 
sis, have,  as  a  rule,  shown  nothing  in  the  way  of  toxic  and  irritating 
principles.  The  material  used  in  the  following  analysis  consisted  of 
the  mature  fruits  of  the  plants  furnished  by  Dr.  H.  Marshall  Tay- 
lor, of  Jacksonville,  Florida,  pulverized  in  an  iron  mill  to  a  fineness 
of  a  No.  6o  powder. 
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The  ash  determinations  and  analyses  were  made  upon  unground 
material  so  as  to  eliminate  any  possible  source  of  contamination  from 
the  milling.  The  ash  on  a  number  of  closely  agreeing  determinations 
averaged  3.95  per  cent.  Of  this  al)Out  10  i>er  cent,  was  silica,  while 
qualitative  tests  showed  the  balance  to  be  made  up  of  compounds  of 
potassium,  calcium,  manganese  and  iron. 

The  moisture  in  the  air  dried,  powdered  material  was  found 
to  be  8.17  per  cent. 

The  water  soluble  extractive  was  found  to  be  3.55  per  cent.,  of 
which  0.55  per  cent,  was  reducing  sugars,  the  balance  being  mucilag- 
inous in  character.  Tests  were  made  upon  the  w^'atery  extractive  mat- 
ter for  alkaloids  and  glucosides,  with  negative  results.  Starch  and 
tannin  were  also  absent.  Mucilage  was  present.  Positive  tests  for 
an  aldehyde  were  obtained  in  the  aqueous  extractive,  but  the  specific 
identity  of  the  substance  could  not  be  determined  owing  to  the  small- 
ness  of  the  amount.  The  reaction  of  this  aqueous  portion  was  very 
faintly  acid,  but  here  again  the  amount  was  so  small  that  identifica- 
tion of  the  acid  became  impossible. 

The  alcoholic  extractive  amounted  to  3.17  per  cent.,  mainly 
chlorophyll  and  resinous  and  oily  constituents.  No  alkaloids  or 
glucosides. 

The  petrolevun-ether  extractive  amounted  to  2  per  cent.,  prin- 
cipally fat. 

The  extraction  with  ethyl  ether  showed  3.3  per  cent.  The  acid 
number  of  the  ether  extract  was  19.10,  the  saponification  number  197, 
and  the  iodine  number  60.  It  is  certain  that  there  is  not  present  any 
alkaloids,  glucoside  or  similar  toxic  principle. 

Physiological  tests  W'ere  made  of  the  various  extractives  to  de- 
termine the  possible  presence  of  specifically  irritating  substances, 
either  by  taste  or  inoculation  into  a  pin  prick,  but  the  material  ap- 
pears to  be  devoid  of  activity  or  irritating  properties. 

A  careful  search  of  the  literature  shows  no  evidence  of  chemical 
work  having  been  done  upon  this  plant  at  any  time  in  its  history. 

The  foregoing  data  was  indicative  of  the  fact  that  in  the  mature 
state  at  least,  the  fruits  of  this  plant  are  entirely  free  from  constit- 
uents of  an  actively  toxic  or  irritating  character. 
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Fig.  2.  Burs  of  Ccnchrus  tribuloidcs  L.  (natural  size). 

Fig.  3.  A.  Spine  of  Ccnchrus  tribuloidcs  L.  showing  barbs  (b)  below  and 
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sertion of  hair  (h)  between  epidermal  cells  (e).     C.  Barb  enlarged. 

Fig.  4  (A.  B.  C.  D.  E.).  Diagrams  of  cross-sections  through  several 
regions  of  the  spines  of  Ccnchrus  tribuloidcs  L.  showing  the  character  of  the 
vascular  areas  (v)   from  base  to  near  the  tip  of  the  spine. 

Fig.  5.  Transverse  section  through  the  spine  of  C.  tribuloidcs  L.  near  its 
termination  showing  barbs  (b),  sclerenchyma  fibers  (sch.)  and  vascular  tis- 
sue (v). 

Fig.  6.  Fruit  of  Ccnchrus  tribuloidcs  L.  invested  by  palet. 

Fig.  7.  Surface  view  of  epidermis  of  palet  showing  long  cells  (1)  ;  twin 
cells  (s)  and  base  of  hair  (h). 

Fig.  8.  Fruit  of  Ccnchrus  tribuloidcs  L.  showing  scar  at  base  (h)  ;  endo- 
sperm area  (end)  ;  embryonic  area  (emb)  and  style  (s). 

Fig.  9.  Transverse  view  of  outer  portion  of  C.  tribuloidcs  fruit  showing 
epicarp  (e)  ;  hypodermis  (h)  ;  irregular  shaped,  beaded-walled  cells  (b)  ;  tube 
cells  (t)  ;  spermoderm  (s)  ;  aleurone  cells  (al)  ;  starchy  endosperm   (end). 

Fig.  ID.  Starch  grains  from  cells  of  starchy  endosperm  of  C.  tribuloidcs. 

Fig.  II.  Diagrammatic  sketch  of  median  longitudinal  section  of  Ccnchrus 
tribuloidcs  caryopsis  showing  regions  of  fruit  wall  and  seed  coat  (p)  ;  endo- 
sperm (end)  ;  scutellum  (s)  ;  plumule  (pi)  ;  cotyledonary  sheath  (cot)  ;  and 
hypocotyl  (h). 

Fig.  12.  Median  longitudinal  section  through  embryo  of  Ccnchrus  tribu- 
loidcs showing  details  of  its  various  parts.  Epidermis  (ep)  and  parenchyma 
(p)  of  scutellum;  cotyledonary  sheath  (cot)  ;  plumule  (pi)  ;  hypocotyl  (h). 

Fig.  13.  Transverse  section  of  stem  of  C.  tribuloidcs  showing  epidermis 
(e)  ;  group  of  hypodermal  fibers  (f)  ;  sclerenchyma  sheath  (sch)  ;  closed  col- 
lateral bundle  (b)  attached  to  sclerenchyma  ring;  tracheae  (tr)  and  sieve  tubes 
(si)  of  bundle;  sclerenchyma  fibers  surrounding  bundle  (scl.  f.)  ;  cortical 
parenchyma  (c)  ;  pith  (m). 

Fig.  14.  Surface  view  of  portion  of  epidermis  of  stem  of  C.  tribuloidcs 
showing  stomata  (st)  ;  long  cell  (1)  ;  short  cell  (s). 

LITERATURE. 

1.  Moris:  PI.  Hist.,  3:195,  1699. 

2.  Plukenet :  Phytocjraphia,  2:177,  1696. 

3.  Linnaeus:  Species  Plantarum,  1050,  1753. 

4.  Muhlenberg:  Cat.,  7,  1813. 

5.  Pursh:  Fl.  Amer.  Sept.,  i  :6o,  1814. 

6.  Torrey:  Fl.  U.  S.,  i  :6g,  1824. 

7.  Meehan  :  Monthly,  2 :68,  1892. 


A"'-^o'^'-- Phf  m- J  Notes  on  the  Milk  Problem  583 

8.  Chapman:  77.  So.  l'.  S.,  1:579,  i860. 

9.  Gayle:  Bat.  Gac,  17:126-127,  1892. 

10.  Robinson  and  Fcrnald :  Gray's  Man.  Bot.,  7th  Ed.,  119,  1908. 

11.  Britton  and  Brown:  Illus.  Fl.  U.  S.,  Can.,  etc.,  2d  Ed.,  i  :i67,  1913. 

12.  Hitchcock  and  Chase:  Rci:  N.  A.  Grasses,  Contr.   U.  S.  Nat.  llerh., 
22:72-74,  1920. 

13.  Gayle.  Bot.  Gaz.  17:   126-127,  1892. 


NOTES  ON  THE  MILK  PROBLEM. 
By  Henry  Leffmann,  A.  M.,  M.  D. 

The  detection  of  adulterations  in  market  milk  constitutes  one  of 
the  most  important  and  difficult  problems  of  food  control.  Milk  is 
one  of  the  few  foods  largely  eaten  raw,  and,  hence,  sanitary  control 
must  include  not  only  variations,  natural  or  intentional,  in  the  pro- 
portions of  the  ingredients,  but  the  detection  of  pathogenetic  organ- 
isms. At  any  point  in  the  collection  and  distribution  of  milk  con- 
taminations may  occur.  The  attention  of  sanitary  chemists  has  been 
most  largely  concentrated  on  the  determination  of  the  limits  of  the 
principal  constituents,  especially  proteins  and  fat.  and  a  vast  amount 
of  data  has  been  accumulated  in  the  last  fifty  years,  but  much  of  the 
earlier  work  is  vitiated  by  the  use  of  erroneous  methods.  W'anklyn 
made  systematic  investigations  of  the  composition  of  milk  samples 
as  offered  in  London,  using  a  process  of  ether  extraction  which  is 
now  known  to  be  defective,  but  he  did  good  service  in  calling  atten- 
tion to  the  adulteration  of  milk  supplied  to  public  institutions,  and 
his  results,  published  in  book  form,  became  a  starting  point  for 
other  workers.  He  showed,  among  other  things,  that  the  lactometer, 
as  then  used,  was  not  a  trustworthy  instrument,  since  it  was  pos- 
sible to  manipulate  milk  so  as  to  preserve  its  gravity  although  fat 
was  withdrawn  and  water  added.  The  present  condition  of  milk  lac- 
tometry  was  fully  discussed  by  Horn  in  a  recent  issue  of  this 
journal. 

Nearly  a  half  century  ago,  the  British  Society  of  Public  Analysts 
took  up  the  question  of  the  limits  permissible  for  market  milk.  The 
British  Food  and  Drugs  Act  did  not  establish  any  standards,  but 
simply  provided  that  the  article  sold  should  be  "of  the  nature,  sub- 
stance and  quality  demanded  by  the  purchaser,"  hence  it  became 
necessary  for  the  local  analyst  to  state  what  was  the  composition  of 
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the  normal  substance.  The  Society  adopted  certain  Hmits  which  were 
believed  to  be  liberal,  that  is,  not  setting  too  high  a  composition,  yet 
as  Dr.  Paul  Vieth  said,  in  the  discussion,  "It  must  be  remembered 
that  the  cows  have  not  been  asked,  nor  given  their  opinion  on  the 
question,  and  they  may  sometimes  give  milk  below  standard."  Strict 
control  over  the  composition  and  cleanliness  of  milk  finally  spread 
over  the  whole  civilized  world,  yet  some  of  the  features  of  the  prob- 
lem are  still  not  fully  solved. 

A  satisfactory  method  of  detecting  added  water  has  always  been 
much  desired.  In  early  days  it  was  thought  that  the  detection  of 
nitrates  might  give  a  clue,  but  this  was  found  to  be  of  no  practical 
value.  The  employment  of  the  immersion  refractometer  was  a  great 
step  forward,  since  it  was  shown  that  milk  serum  prepared  by  the 
copper  method  from  an  unwatered  sample,  will  not  fall  below  the 
reading  of  36,  though  it  is  recognized  that  a  dilution  of  ten  per  cent, 
might  be  made  to  some  samples  without  the  reading  falling  below 
this  figure.  Passing  over  some  other  suggestions  which  have  gone  to 
the  limbo  of  forgotten  things,  it  will  be  of  interest  to  present  some 
data  concerning  the  latest  and  most  promising  of  the  procedures  for 
detecting  watering.     This  is  the  determination  of  the  freezing  point. 

An  interesting  summary  of  the  application  and  results  of  cry- 
oscopy  applied  to  milk  samples  is  presented  in  the  recently  pub- 
lished twenty-sixth  annual  report  of  the  Connecticut  Agricultural 
Experiment  Station,  being  the  report  on  food  and  drugs  for  the 
year  1921.  The  report  was  prepared  by  Dr.  E.  M.  Bailey,  chemist 
in  charge  of  the  Analytical  Laboratory.  The  section  on  milk  is  only 
one  of  many  comprising  the  whole  range  of  laboratory  work  during 
the  year,  and  does  not  enter  into  the  theory  and  methods  applying 
freezing  point  determinations.  Information  on  those  lines  will  be 
found  in  a  paper  by  Hortvet  in  Jour.  Ind.  Eng.  Cheni.  192 1, 
13,  198.  Hortvet  has  outlined  a  standard  method.  Dr.  Bailey's  data 
are  compiled  not  only  from  his  own  work,  but  from  that  of  numerous 
co-workers  whose  services  are  duly  acknowledged.  Four  tyi>es  of 
investigations  were  carried  out.  Milk  from  normal  cows,  normal 
herds,  normal  cows  under  somewhat  abnormal  conditions,  diseased 
or  physically  abnormal  cows. 

The  freezing  point  of  milk  is  a  physical  constant  ranging  withiii 
narrow  limits,  that  is,  from  — 0.530°  to  — 0.566°  C.  As  the  de- 
pression is  due  to  salts  in  solution,  addition  of  ordinary  water  will 
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diminish  the  influence  of  such  salts,  and  the  freezing  point  will  be 
nearer  the  zero.  Results  are  given  of  determinations  on  nearly  three 
hundred  samples,  many  in  duplicate,  with  partial  or  complete  chem- 
ical analysis.  The  inferences  drawn  from  the  investigation  are 
as  follows : 

There  is  an  appreciable  diflference  in  freezing  point  depression 
between  morning  and  evening  milk,  the  variation  being  greater  than 
that  observed  between  morning  or  evening  samples  respectively  from 
day  to  day. 

]\Iinimum  depressions  ranging  from  — 0.530°  and  the  maximum 
of  — 0.566°  from  normal  individual  cows,  and  for  normal  herds  a 
minimum  of  — 0.5930°  and  maximum  of  — 0.562°  are  reasonably  sub- 
stantiated. 

]\Ioderate  exercise  or  moderately  delayed  milking  does  not  ap- 
preciably affect  the  freezing  point.  Long-delayed  milkings  or  severe 
exercise,  strain  or  fatigue  may  give  materially  increased  depres- 
sions. 

The  milk  from  tubercular  cows  or  those  in  poor  or  abnormal 
conditions  has  generally  fallen  within  the  limits  of  normal  milk,  but 
some  instances  of  decreased  depression  have  been  noted. 

Some  points,  especially  the  effect  of  disease  and  abnormal  con- 
ditions still  remain  for  further  study.  It  appears  that  in  the  freez- 
ing point  method  the  chemist  has  a  satisfactory  procedure  for  the 
detection  of  watering. 

The  milk  problem  is  by  no  means  limited  to  the  mere  detection 
of  skimming  and  watering.  Clean  milk,  that  is,  milk  free  not  only 
from  pathogenetic  organisms,  but  from  the  common  putrefactive 
forms  is  necessary  to  the  well-being  of  the  community.  Collection  of 
the  milk  from  healthy  cows  by  clean,  healthy  milkers,  transportation 
to  market  under  proper  conditions,  distribution  to  consumers  so  as 
to  prevent  any  contamination  are  essential.  Much  has  been  done  of 
late  years  to  bring  about  these  controls.  The  large  companies  en- 
gaged in  the  handling  are  well  equipped  and  efficient  and  it  seems 
that  the  milk  problem  will  never  be  fully  solved  until  individual 
dairymen  and  purveyors  are  eliminated  and  the  entire  service  is  in 
the  hands  of  those  who  can  command  scientific  supervision  at  every 
point.  J  j 
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HAY  FEVER  DIAGNOSIS  AND  TREATMENT.* 
By  Ivor  Griffith,  Ph.  M. 

Xewer  developments  in  the  field  of  hay  fever  diagnosis  and 
therapeusis  have  completely  eclipsed  the  theories  and  practices  in- 
dulged in  when  this  field  was  first  cultivated.  This,  of  course,  is  the 
general  turn  of  affairs  when  any  new  medical  idea  is  promulgated, 
for  it  is  only  by  experience  and  experiment  that  the  true  value  of 
medical  discoveries  may  be  obtained. 

Formerly  it  was  held  that  hay  fever  or  pollinosis  was  due  to  the 
unusual  sensitiveness,  or  idiosyncrasy  of  the  sufferer  to  the  pollen 
of  a  vast  variety  of  plants  out  of  Nature's  garden.  But  Nature's 
garden  is  expansive,  and  the  old  conception  of  diagnosis  meant  that 
a  large  analytical  botanical  chart  was  followed  in  order  to  estab- 
lish the  sensitiveness  of  the  person  under  examination.  As  time  went 
on,  however,  it  was  found  that  a  real  majority  of  patients  responded 
uniformly  only  to  a  small  class  of  pollen  proteins.  Then  again  when 
closer  study  was  made  of  pollination  methods,  it  developed  that  com- 
paratively few  plants  use  the  simplest  way  of  broadcasting  their 
pollen  grains,  namely  by  trusting  it  to  the  wind.  And  it  is  wind-borne 
pollen  that  is  responsible  for  most  hay  fever  infections. 

So  we  find,  as  time  went  on,  that  the  diagnosis  and  treatment  of 
hay  fever  causes  became  more  simplified,  and  particularly  so  by  the 
brilliant  conception  of  a  "grouping"  of  the  pollen  extracts.  Investi- 
gation proved  conclusively  that  patients  who  are  sensitive  to  pollens 
may  be  "botanically"  classified  according  to  plant  families.  This 
botanical  relationship  of  the  pollens  has  even  been  carried  so  far  as  to 
conceive  that  patients  who  are  sensitive  to  more  than  one  pollen  of 
the  same  family  may  be  treated  (or  desensitized)  by  using  a  pollen 
extract  belonging  to  only  one  member  of  that  family,  the  one  chosen 
being  generally  the  one  affording  the  most  pronounced  reaction  in 
the  diagnostic  test. 

Scheppergrell,  the  pioneer  in  this  field  of  investigation,  reduces 
the  principal  hay  fever  pollens  into  four  groups  as  follows : 

Group  I.     Gramineae  (the  grasses). 

Group  2.     Amil>rosiaceae  (the  ragweeds). 

tRead  before  the  monthly  meeting  of  the  Staflf  of  the  Stetson  Hospital. 
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Group  3.     Chenopodiace.o   (the  chenopods). 
Group  4.     Arteniesias   (the  wormwoods). 

This  is  a  natural  lx)tanical  grouping.    Scheppergrell  furtlier  sum- 
marizes the  gross  characteristics  of  hay  fever  plants  as  follows : 
(i)   They  are  wind  pollinated. 

(2)  They  are  prolific. 

(3)  The  individual  plants  are  inconspicuous  as  to  color  and 
odor,  and  pollen  formation  is  very  active. 

Now  then  the  simplified  character  of  present  methods  of  hay 
fever  diagnosis  and  treatment  may  be  exemplified  thus.  If  a  given 
person  is  sensitive  to  corn  pollen  or  red  top  or  orchard  grass,  he  may 
be  desensitized  with  the  most  prolific  member  of  the  group  ( the  gra- 
minese)  namely,  timothy.  This  class  or  group  is  generally  termed 
the  spring  group,  and  is  responsible  for  the  early  hay  fever.  Thus 
again  ragweed  will  desensitize  not  only  against  ragweeds  but  also 
against  closely  related  plants  of  the  same  group  such  as  cockleburs, 
golden  rod  and  red  root.  Sometimes,  however,  in  the  case  of  mul- 
tiple sensitiveness  it  is  necessary  to  use  in  addition  to  the  class  or 
group  representative,  the  other  members  of  this  group  to  which  the 
patient  displays  sensitiveness.  This  is  not  resorted  to  until  it  is 
established  that  the  patient  is  not  deriving  any  benefit  from  treat- 
ment with  the  group  representative. 

The  botanical  grouping  referred  to  has  displaced  the  older  sea- 
sonal grouping,  and  it  is  no  longer  considered  good  practice  to  label 
the  treatment  products  as  Fall,  Mixed  Fall,  Spring  or  Summer  ex- 
tracts. 

Group  I  and  Group  2  are  the  most  common  offenders.  Group  3 
includes  a  heterogeneous  collection  of  plants  of  wide  distribution, 
which  are  important  contributing  agents  in  the  perennial  hay  fever 
cases.  The  long  blooming  dock,  Riinicx  crispiis  is  probably  the 
major  offender  in  this  group.  Group  4  includes  the  several  species 
of  the  prolific  wormwoods  which  are  the  chief  causes  of  hay  fever 
in  the  Pacific  and  Rocky  Mountain  States. 

In  preparing  these  agents  for  the  market,  the  pharmaceutical 
houses  have  used  several  methods,  each  manufacturer  selecting  a 
special  procedure  and  insisting  that  the  chosen  i)rocedure  is  best. 
There  is,  therefore,  a  wide  disparity  in  the  potency  and  dependa- 
bility of  pollen  proteins.     It  is  our  experience,  however,   in  using 
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these  pollen  extracts  in  the  laboratory,  that  the  acetone  insoluble  pol- 
len of  the  alkalinized  aqueous  extract  of  the  sifted,  dried  pollen,  yield 
best  results  for  both  diagnosis  and  treatment.  The  protein  nitrogen 
content  is  high  and  they  are  more  uniform  and  stable.  Knowledge  of 
the  protein  nitrogen  content,*  is  valuable  since  it  is  necessary  to 
use  this  datum  in  order  to  establish  the  pollen  unit. 

A  word  or  two  in  regard  to  the  conduct  of  the  test  and  the  mode 
of  treatment. 

Diagnostic  Tests. 

The  technic  of  the  cutaneous  test,  which  is  by  far  the  preferable, 
is  as  follows :  Cleanse  patient's  forearm  with  alcohol  and  rinse  well 
with  sterile  water.  With  a  sharp  needle  make  a  small  linear  scratch 
about  one-eighth  inch  long  on  the  skin  of  the  forearm  and  avoid 
drawing  blood.  Place  a  small  drop  of  a  N/ioo  NaOH  solution  on 
the  scarified  area.  Over  this  dust  some  of  the  pollen  extract  and  rub 
gently  but  thoroughly  into  the  scarified  area.  This  is  repeated  at  two 
inch  linear  intervals  w-ith  the  other  extracts.  It  is  always  necessary 
to  run  a  control  scarification,  using  only  the  N/ioo  NaOH.  The 
results  are  recorded  twenty  to  thirty  minutes  after  applying  the 
tests. 

Positive  reactions  vary  in  their  intensity  and  no  reaction  is 
considered  positive  that  is  not  definitely  larger  than  the  control  reac- 
tion. A  marked  positive  reaction  consists  of  a  definite  urticarial 
wheal  with  a  surrounding  area  of  erythema.  A  moderately  positive 
reaction  show's  a  similar  picture,  except  that  the  characteristics  are 
not  so  pronounced.  A  mild  reaction  shows  very  little  of  the  whea^ 
but  a  distinct  area  of  erythema.  The  protein  or  proteins  giving  re- 
actions are  usually  the  cause  of  the  symptoms.  After  ascertaining  the 
cause  in  this  manner,  the  treatment  is  next  considered. 

Prophylactic  Treatment. 
Prophylactic  treatment  should  begin  four  to  six  weeks  before  the 
attack  is  scheduled,  and  from  twelve  to  twenty  injections  given.  As 
soon  as  the  specific  pollen  occurs  in  the  atmosphere,  however,  the 
dose  must  be  reduced,  as  the  patient  is  additionally  exposed  to  atmos- 
pheric pollen. 

*Xoon  establishes  the  following  factor  for  all  pollen  proteins:  .001  =  I 
pollen  unit. 
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The  injecting  solution  is  prepared  from  the  pollen  extract,  so 
that  a  cc.  represents  about  100  units  (calculated  on  the  basis  of  X 
times  6.25  content).  These  solutions  may  be  procured  from  the 
manufacturers  and  so  may  all  of  these  products,  both  diagnostic  as 
well  as  the  therapeutic  agents. 

The  accepted  scheme  of  dosage  is  as  follows : 

Dose  Xo.  of  f'olloi  units 

1  12.5 

2  25 

3  50 

4  75 

5  100 

6  125 

7  150 

8  175 

9  200 

10  225 

11  to  20  250 

In  conclusion  our  exj)erience  has  been  that  a  large  percentage  of 
cases  of  hay  fever  infection  can  be  modified  if  not  cured  by  the  pol- 
len extract  treatment. 
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PHARMACOGNOSY  AND  THE  PHARMACEUTICAL 

CURRICULUM.*t 
By  H.  G.  Greenish,  D.  So.  (Paris),  F.  I.  C,   F.  L.  S.,  Ph.  C. 

As  text  of  the  address  which  custom  requires  that  the  Presi- 
dent of  the  British  Pharmaceutical  Conference  should  deliver  at  the 
annual  meeting.  I  propose  to  take  the  subject  of  "Pharmacognosy 
and  the  Pharmaceutical  Curriculum."  I  have  selected  this  subject 
partly  because  it  is  one  of  which  I  may  claim  to  have  some  knowl- 
edge, but  chiefly  because  I  look  upon  pharmacognosy  as  a  field  of 
knowledge  which  the  pharmacist  is  j^eculiarly  fitted  to  cultivate,  and 
in  which  he  should  have  a  claim  to  be  considered  an  expert.     The 

*From  the  Chemist  and  Druggist. 

tPresidential  address  before  the  British  Conference. 
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Pharmaceutical  Society,  with  its  museums,  herbaria,  laboratories,  li- 
brary and  school,  and  with  its  fine  record  of  eighty  years,  is  entitled 
to  and  should  regard  itself  as  the  headquarters  of  pharmacognosy  in 
this  country,  as  the  body  to  which  reference  should  be  made  for  any 
information  respecting  crude  drugs.  This  position  can  be  retained 
only  by  maintaining  those  sections  of  its  activity  that  relate  to  pharm- 
acognosy in  a  state  of  the  highest  possible  efficiency.  I  propose, 
therefore,  to  indicate  the  scope  of  the  subject,  to  outline  the  training 
which,  in  my  opinion,  the  pharmacist  should  undergo  to  enable  him  to 
possess  expert  knowledge  of  it,  and  to  point  out  a  few  of  the  many 
details  upon  which  research  is  necessary.  For  without  research  no 
real  progress  is  possible,  and  this  fact  must  be  borne  in  mind  when 
arranging  a  curriculum  for  the  student,  and  also  when  allotting  lec- 
tures and  practical  work  to  the  teachers.  Both  the  University  of 
London  and  Board  of  Education  recognize  the  necessity  for  research 
work  by  the  teachers,  and  insist  that  they  shall  be  allowed  sufficient 
freedom  from  lectures  and  administrative  work  to  allow  them  to 
prosecute  research  in  their  various  departments. 

Pharmacognosy  Defined. 

It  will  be  desirable  first  of  all  to  be  quite  clear  as  to  what  w'e 
mean  by  pharmacognosy.  I  have  heard  it  defined,  or,  perhaps,  rather 
described,  as  the  "spotting  of  drugs."  I  have  heard  it  said  that  all 
the  pharmacist  needs  to  know  is  what  the  drug  is,  what  it  costs,  and 
how  long  it  will  keep.  If  the  authors  of  these  descriptions  were 
in  earnest,  they  must  have  had  a  very  limited  experience  of  pharma- 
cognosy, and  a  very  poor  opinion  of  the  knowledge  that  a  pharma- 
cist ought  to  possess. 

According  to  Professor  Tschirch,  the  term  ''pharmacognosy" 
was  first  used  by  Seydler  as  the  title  of  a  small  work  wliich  he  called 
"Analecta  Pharmacognostica,"  published  in  1815.  It  was  adopted  in 
1825  by  Martius,  who  explained  it  to  mean  the  discipline  that  investi- 
gated remedial  agents  from  all  three  kingdoms  of  Nature  as  regards 
their  origin  and  quality,  tested  them  for  purity  and  examined  them 
for  substitution  and  adulteration.  Subsequently  the  drugs  derived 
from  the  mineral  kingdom  were  separated  from  pharmacognosy  and 
formed  the  basis  of  pliarmaceutical  chemistry.  Professor  Tschirch, 
who,  it  will  be  remembered,  as  Hanbury  Medallist  delivered  the  in- 
augural address  at  the  opening  of  the  School  of  Pharmacy  in  1909, 
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defines  pharmacognosy  as  that  science  which  deals  with  the  investi- 
gation of  drugs  of  animal  or  vegetable  origin  from  all  points  of  view 
(excepting  only  that  of  their  therapeutical  action),  which  aims  at 
acquiring  an  accurate  scientific  knowledge  of  them,  at  describing  them 
correctly,  and  at  welding  our  knowledge  of  them  into  a  scientific 
entity  based  on  the  chemical  relationship  of  their  active  constituents. 

Such  a  knowledge  of  pharmacognosy  presupposes  a  knowledge 
of  botany,  chemistry,  physics,  and  elementary  zoology ;  it  embraces 
geography,  history,  ethnology,  and  etymology,  at  least  as  applied  to 
drugs;  it  includes  the  collection,  preparation,  and  commerce  of  drugs. 
This  represents  what  one  of  the  most  advanced  thinkers  in  pharma- 
cognosy understands  to  be  the  object  of  the  science,  and  while  doubt- 
less many  may  dififer  in  some  respect  or  other,  there  can  be  little 
doubt  that  in  the  main  it  is  correct. 

Such  are  the  subdivisions  of  scientific  pharmacognosy  as  defined 
by  Professor  Tschirch,  and  they  must  be  mastered  by  those  who  as- 
pire to  teach  pharmacognosy ;  but  it  does  not  by  any  means  follow  that 
they  should  be  mastered  by  the  student  of  pharmacognosy  or  by  the 
practical  pharmacist.  It  is  for  the  pharmacist  to  utilize  the  results 
arrived  at  by  the  scientific  pharmacognosist  and  turn  them  to  prac- 
tical accomit.  Thus  it  is  for  the  scientific  pharmacognosist  to  investi- 
gate the  structure  of  vegetable  and  animal  drugs  in  the  minutest  de- 
tail, and  to  point  out  distinguishing  features,  but  it  is  for  the  prac- 
tical pharmacognosist  that  is  the  pharmacist,  to  utilize  these  results 
in  order  to  enable  him  to  recognize  the  drugs,  to  distinguish  them 
from  possible  substitutions,  to  detect  adulteration,  to  judge  of  their 
quality  by  their  physical  characters,  to  identify  them  when  powdered, 
and  to  determine  the  purity  of  the  powder.  The  pharmacist  should 
further  be  in  a  position  to  apply  the  results  of  the  chemical  investiga- 
tion of  drugs  to  the  determination  of  their  quality  by  chemical  assay, 
and  he  should,  in  addition,  have  a  knowledge  of  indigenous  medicinal 
plants,  and  also  of  indigenous  toxic  plants,  even  if  these  are  seldom 
employed  medicinally. 

Applied  Pharmacognosy. 

There  are  doubtless  many  pharmacists,  especially  among  those 
who  view  the  subject  from  a  purely  utilitarian  point,  who  consider 
that  this  knowledge  may  be  sufficiently  acquired  by  the  pupil  during 
his  pupilage  in  a  pharmacy.     In  refutation  of  this,  let  me  quote  to 
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you  the  pertinent  remarks  of  Dr.  A.  T.  Thompson,  in  his  first  lecture 
on  materia  medica  to  the  students  of  the  School  of  Pharmacy  in 
1842.  He  said:  "It  may  be  argued  that  the  daily  occupations  in  the 
laboratory,  in  the  storehouse,  and  in  the  shop  of  the  chemist  and  dnig- 
gist  are  sufficient,  and  perhaps  the  best  mode  of  teaching  the  pupil 
the  knowledge  of  the  physical  characters  of  drugs,  and  the  leading 
features  by  which  the  good  are  distinguished  from  the  bad  ;  the  posi- 
tion is  certainly  not  devoid  of  force.  Experience  and  observation 
are  the  means  of  acquiring  such  information ;  but  we  may  have  eyes 
and  yet  not  be  capable  of  employing  the  vision  they  bestow  to  advan- 
tage. How  many  thousands  pass  from  the  cradle  to  the  grave  with- 
out having  made  an  accurate  observation  with  respect  to  objects  daily 
presented  to  their  view !  And  if  it  is  a  just  remark  that  the  painter 
enjoys  a  double  sense  of  vision,  I  must  contend  that  it  is  requisite  to 
educate  the  powers  of  observing  in  order  to  observe  well ;  and  need 
I  argue  that  he  who  understands  the  branches  of  science  to  which 
I  have  referred  (zoology,  botany  and  mineralogy)  is  more  likely  to 
attain  a  correct  acquaintance  with  physical  characters  than  he  wlno 
has  merely  had  his  eye  directed  to  them  without  any  systematic 
method  of  examination  and  of  comprehending  the  causes  of  the  va- 
riety they  display."  As  the  purely  utilitarian  point  of  view  is  not  in- 
frequently advanced  as  a  reason  for  learning  as  little  as  possible 
about  anything  unless  what  is  learnt  is  directly  translatable  into 
pounds,  shillings  and  pence,  allow  me  to  explain  why,  in  my  opinion, 
the  pharmaceutical  student  should  learn  as  much  as  possible  about 
pharmacognosy  and  the  sciences  allied  to  it,  particularly  botany  and 
pharmaceutical  chemistry.  As  a  member  of  the  community,  it  is  the 
chief  duty  of  the  pharmacist  to  provide  the  public  with  medicines, 
simple  or  compound,  of  the  proper  quality.  These  medicines  consist 
of,  or  are  prepared  from,  either  vegetable  or  animal  drugs  on  the 
one  hand,  or  from  more  or  less  pure  chemical  substances  on  the 
other,  and  it  is  the  business  and  duty  of  the  pharmacist  to  have  as 
thorough  an  acquaintance  as  possible  with  them  in  order  that  he 
may  be  equal  to  the  responsibilities  he  has  undertaken.  The  utilitar- 
ian is,  of  course,  perfectly  entitled  to  his  point  of  view.  Xo  valid 
objection  can  be  raised  to  the  sale  of  perfumes  and  hair-brushes  by 
the  pharmacist,  but  it  is  for  those  among  us — and  I  hope  the)  are 
many — who  have  higher  ideals  of  pharmacy  to  see  that  the  desires  of 
the  utilitarians  are  not  carried  into  effect  to  the  prejudice  of  the  tnie 
interests  of  pharmacy. 
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Preliminary  Requirements. 
In  order  that  the  student  may  he  capaljle  of  understanchng  and 
appreciating  a  course  of  instruction  in  scientific  pliarmacognosy,  there 
can  he  no  question  that  he  should  have  had  a  thorough  grouncHng  in 
hotany,  chemistry  and  physics,  and  that  he  should  possess  an  elemen- 
tary knowledge  of  zoology'.  lUit,  in  addition  to  these  sciences,  he 
must  also  have  had  a  preliminary  general  education  of  a  distinctly 
higher  standard  than  that  which  at  present  ohtains  with  the  majority 
of  the  entrants  into  pharmacy.  He  must  have  a  good  knowledge  of 
geography  (including  physical  geography)  and  of  the  history  of  the 
world,  and  a  training  in  commerce  and  economics  would  be  of  distinct 
advantage  to  him.  It  is  impossible  for  him  to  be  in  this  position  un- 
less his  preliminary  education  has  been  of  a  standard  commensurate 
with  the  demands  that  will  be  made  upon  him,  and  one  of  the  most 
hopeful  signs  for  the  progress  of  pharmacy  in  the  future  lies  in  the 
now  generally  accepted  oi)inion  that  a  considerable  elevation  of  the 
standard  of  preliminary  education  is  essential.  The  decision  of  the 
Pharmaceutical  Society  in  1897  to  retain  the  Junior  Examination  of 
the  College  of  Preceptors  as  one  of  the  entrance  examinations  to 
pharmacy  was  fatal  to  real  progress.  This  decision  was  apparently 
the  result  of  a  dread  felt  by  many  members  of  the  Society  that  a 
raising  of  the  standard  of  the  entrance  examination  might  be  accom- 
panied by  a  restriction  of  the  number  of  entrants,  and  that  conse- 
quently the  aid  necessary  to  pharmacists  for  the  conduct  of  their 
businesses  would  be  more  difficult  to  obtain  and  command  a  higher 
remuneration.  If  this  was  really  the  case,  then  the  future  true  wel- 
fare of  pharmacy  was  sacrificed  for  the  sake  of  present  advantage. 
What  has  been  the  result?  For  the  past  quarter  of  a  century  the 
entrance  examination  into  pharmacy  has  remained  the  same,  while 
the  standard  of  general  education  throughout  the  country  has  been 
steadily  rising  and  the  facilities  for  obtaining  that  education  steadily 
increasing.  In  the  years  1903-1913  about  70  i>er  cent,  of  the  students 
entering  the  Society's  School  of  Pharmacy  had  attained  the  standard 
of  education  demanded  by  the  easiest  entrance  examination  only.  I 
do  not  think  I  am  exaggerating  when  I  say  that  a  large  proportion  of 
the  entrants  into  pharmacy  during  the  past  twenty  years  have  not 
been  able  to  work  out  simple  arithmetical  sums  and  have  been  sadly 
lacking  in  general  knowledge  and  in  the  powers  of  observation  and 
deduction.     Teachers  have  been  attempting  to  erect  a  solid  edifice 
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upon  the  most  insufificient  foundations,  and  in  many  cases  the  task  has 
been  too  great. 

In  the  Report  of  the  Royal  Commission  on  University  Educa- 
tion of  London,  the  Commissioners  said  that : 

"A  university  works  by  the  co-operation  of  its  teachers  and  stu- 
dents in  study  and  investigation,  a  process  in  which  the  student  is 
trained  to  learn  in  an  inquiring  spirit,  and  the  teacher  is  assisted  in 
his  endeavors  to  advance  knowledge  by  the  effort  to  communicate 
it  to  others,  and  by  the  stimulus  which  the  youthful  doubts  and  en- 
thusiastic labors  of  his  best  students  afford  him.  This  co-operation, 
however,  cannot  be  effectively  realized  unless  certain  conditions  have 
been  fulfilled.  In  the  first  place  a  sound  general  education  is  an 
indispensable  basis  of  the  undergraduate  students'  work.  It  is  no 
doubt  possible  for  a  considerable  amount  of  knowledge  of  a  special- 
ized kind  to  be  acquired  upon  a  relatively  meagre  groundwork  of  gen- 
eral education ;  but  for  the  ordinary  student  a  point  is  reached  sooner 
or  later,  and  more  often  soon  than  late,  where  all  further  advance 
is  hampered,  if  not  entirely  prohibited,  unless  he  has  acquired  the 
power  of  accurate  expression  and  orderly  thought.  These  are  the 
two  intellectual  qualifications,  which,  stated  in  its  most  general  terms, 
it  is  the  aim  of  a  sound  general  education  to  give,  and  if  they  do  not 
exist,  a  large  part  of  the  benefits  of  a  university  training  will  be 
lost." 

The  Order  of  Study. 
Assuming  for  the  moment  that  a  rise  in  the  standard  of  prelimi- 
nary education  of  the  pharmacist  is  an  accomplished  fact,  and  that 
the  student  has  passed  his  entrance  examination,  let  us  consider  what 
should  be  his  next  step  to  fit  himself  for  the  study  of  pharmacognosy. 
Naturally  a  training  in  botany  is  the  most  important,  as  nearly  all 
the  drugs  dealt  with  by  the  pharmacognosist  are  of  vegetable  origin. 
Should  this  knowledge  be  acquired  before  his  pupilage  in  the  pharm- 
acy or  afterwards?  On  this  point  opinion  varies,  not  only  in  this 
country,  but  on  the  Continent  also.  In  Belgium  the  scientific  train- 
ing precedes  the  practice  in  the  pharmacy ;  in  France  the  practice  in 
the  pharmacy  precedes  the  scientific  training.  Tn  either  case  the 
scientific  training  is  continuous,  and  the  whole  time,  energy  and 
thought  of  the  student  is  devoted  to  it.  In  this  country  the  entrant 
into  pharmacy  is  debarred  from  adopting  the  Belgian  plan  in  its  en- 
tirety, since  he  must  have  spent  at  least  two  years  in  a  pharmacy  or 
approved  institution  before  he  can  present  himself  for  the  second 
or  final  part  of  the  qualifying  examination.     He  may  adopt,  and  in 
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the  past  almost  invariably  has  adopted,  the  French  plan  and  passed 
through  his  pupilage  before  commencing  his  scientific  studies.  Sir 
David  Prain,  in  his  admirable  address  to  the  students  of  the  School 
of  Pharmacy  last  year,  vigorously  supported  this  arrangement  and 
based  his  arguments  largely  upon  the  result  of  his  experience  as 
Director  of  Key  Gardens.  The  late  Professor  Bourquelot  also,  one 
of  the  most  advanced  of  pharmacists,  was  a  strenuous  advocate  of 
the  system,  stating  that  his  observation  of  the  students  who  had 
passed  through  his  hands  was  that  the  course  of  training  in  the 
pharmacy  was  invaluable  for  fostering  and  developing  a  scientific 
spirit  in  the  pupils,  and  for  giving  them  a  thorough  training  in  habits 
of  neatness  and  cleanliness,  and  in  the  skillful  manipulation  of  ap- 
paratus, which  are  of  the  greatest  service  to  them  in  their  scientific 
studies. 

lUit  the  student  of  i)harmacy  in  Great  P)ritain  may.  under  present 
regulations,  adopt  an  intermediate  plan.  He  may  pass  the  first  part 
of  the  qualifying  examination  before  his  pupilage  and  the  second 
part  after.  In  this  case  the  continuity  of  his  studies  would  be  in- 
terrupted for  two  solid  years.  I  have  no  doubt  whatever  that  such 
an  interruption  would  be  a  very  severe  handicap  to  him.  Every 
teacher  of  botany,  chemistry,  or  pharmacognosy  who  has  had  stu- 
dents return  to  him  after  an  interval  of  two  years  spent  in  the  prac- 
tice of  pharmacy  knows  the  amount  that  can  be  forgotten  in  that 
time.  We  have  had,  unfortunately,  sufficient  experience  of  this  in  the 
case  of  those  who,  compelled  by  the  war  to  abandon  their  studies, 
have  returned  to  them  after  three  or  four  years  to  find  that  they  had 
not  only  forgotten  much,  but  had  to  a  great  extent  lost  the  habit  of 
study.  These  men  and  women,  who  have  thus  sviflfered  through  no 
fault  of  their  own,  have  our  intense  sympathy.  But  the  pupil  who 
has  the  option  of  making  his  study  continuous  or  discontinuous  and 
chooses  the  latter  has  only  himself  to  blame  if,  later  on,  he  finds 
himself  handicapped.  That  he  will  be  handicapped  is,  to  my  mind, 
certain.  If  he  were  dealing  with  botany  alone,  he  might  during  his 
pupilage  in  the  pharmacy  maintain  a  certain  continuity  by  means  of 
evening  or  other  classes,  but  when  ©ne  considers  that  he  would  have 
to  devote  at  least  an  equal  period  to  physics  and  a  much  longer  period 
to  chemistry,  then  such  a  task,  in  conjunction  with  the  daily  work 
in  the  pharmacy,  is  more  than  any  but  the  most  robust  can  endure.  I  f 
the  pharmaceutical  pupil  decides  to  take  his  pupilage  in  the  phar- 
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macy  before  his  systematic  course  of  study,  then  attendance  at  even- 
ing classes  at  one  of  the  various  technical  schools  may  be  useful,  but 
such  attendance  must  be  strictly  commensurate  with  his  physical  and 
intellectual  vigor,  and  allowance  must  be  made  for  the  necessary  time 
for  homework  in  the  same  subjects.  Such  classes  in  botany,  for  ex- 
ample, may  form  a  useful  preliminary  to,  but  cannot  in  any  way  re- 
place, a  systematic  day  course  in  a  properly  equipped  institution  as  a 
groundwork  upon  which  the  study  of  pharmacognosy  is  to  be  based. 

The  Influence  of  Botany. 

Let  me  now  turn  for  a  moment  to  consider  the  influence  that 
may  be  exercised  by  the  nature  of  the  course  of  botany  through  which 
he  passes.  Without  going  into  too  much  detail,  I  think  it  will  be  gen- 
erally admitted  that  a  course  of  general  botany  in  which  the  illustra- 
tions required  are  drawn  from  drugs  or  from  medicinal  plants,  and 
in  which  special  attention  is  devoted  to  those  sections  that  will  be 
most  needed  by  the  pharmacognosist,  such  as  anatomy,  morphology, 
physiology  and  systematic  botany,  will  best  fit  the  student  for  the 
application  of  his  knowledge  on  the  study  of  pharmacognosy  and 
eventually  to  the  solution  of  its  problems.  At  the  same  time  it  should 
be  so  broad  that  if  at  a  later  period  the  pharmacognosist  desires  to 
apply  the  principles  of  genetics  to  the  cultivation  of  medicinal  plants, 
he  should  at  least  have  a  foundation  on  which  to  build.  In  courses 
of  general  botany  so  little  detailed  attention  is  usually  paid  to  the 
anatomy  of  plants  that  pharmaceutical  students  have  to  give  to  that 
part  of  their  work  time  that  should  be  devoted  to  the  application  of 
such  knowledge  to  the  examination  of  drugs.  In  the  School  of 
Pharmacy,  and  probably  in  other  institutions  in  which  the  training  is 
specially  arranged  for  pharmaceutical  students,  this  disadvantage 
does  not  obtain,  as  the  botanical  course  is  properly  co-ordinated  with 
the  course  in  pharmacognosy  to  the  distinct  advantage  of  the  stu- 
dent. Should  the  Society  decide  to  accept  for  Part  I.  the  certificates 
of  other  examining  bodies,  as,  for  instance,  the  Intermediate  Exami- 
nation for  the  degree  of  Bachelor  of  Science,  then  either  such  stu- 
dents must  be  placed  under  a  disadvantage,  or  the  courses  in  pharma- 
cognosy must  be  adapted  to  suit  them.  In  botany,  at  least,  there  is 
no  doubt  that  the  course  best  suited  to  the  pharmaceutical  student  is 
one  specially  adapted  to  the  particular  objects  that  he  has  in  view. 
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Some  years  ago  the  Minister  of  Kducation  in  Austria,  referring 
to  the  introduction  of  a  new  curriculum  and  examination  for  pharma- 
cists, said  that  care  was  to  be  taken  that,  as  far  as  possible,  the  lec- 
tures and  practical  work  in  the  various  sciences  should  be  specially 
designed  for  students  of  pharmacy.    \\'ith  that  I  cordially  agree. 

Pharmacognosy  as  an  Examination  Subject. 

Let  me  now  turn  to  pharmacognosy  as  a  subject  in  the  final  part 
of  the  Qualifying  examination,  and  inquire  to  what  extent  the  stu- 
dent may  reasonably  be  required  to  carry  his  acquaintance  with  it. 
Obviously,  he  should  be  required  to  be  familiar  with  all  the  crude 
drugs  described  in  the  British  Pharmacopoeia.  To  these  might  be 
added  other  unofficial  drugs  such  as  those  that  form  the  basis  of 
galenical  preparations  occasionally  if  not  frequently  prescribed  or 
demanded  by  the  public.  To  ensure  that  the  candidate  has  had  suf- 
ficient training  in  practical  work  and  has  not  contented  himself  with 
a  superficial  recognition  of  the  drug  without  knowing,  searching  for, 
and  finding  the  diagnostic  characters,  he  sihould  be  required  to  demon- 
strate these  diagnostic  characters  to  the  examiner,  using  for  this 
purpose  either  qualitative  chemical  tests  or  examination  by  means 
of  the  lens,  or,  if  necessary,  by  means  of  the  microscope.  As  the  can- 
didate will  have  already  received  the  requisite  preliminary^  training  in 
botany,  examination  by  means  of  the  microscope,  even  if  the  cutting 
of  a  section  is  necessar\',  should  present  no  difftculty.  He  should  fur- 
ther be  required  to  have  a  general  knowledge  of  the  chief  constitu- 
ents of  the  most  important  drugs,  of  their  localization,  of  the  secre- 
tory tissue  in  which  opium,  turpentine,  myrrh,  etc.,  are  contained.  To 
put  it  briefly,  the  time  has  arrived  when  the  training  and  examina- 
tion in  pharmacognosy  should  be  directed  towards  imparting  to  and 
requiring  from  the  candidate  a  more  thorough,  a  more  scientific,  and 
a  more  practical  knowledge  of  crude  drugs.  Such  requirements  will 
have  the  advantage  of  checking  a  far  too  prevalent  disposition  to 
make  the  subject  almost  entirely  a  pure  effort  of  memory. 

With  the  conditions  under  which  the  pharmacognosy  will,  in 
the  vers-  near  future,  be  taught,  bearing  in  mind  the  large  number  of 
institutions  that  have  been  approved  for  the  purpose,  a  syllabus  of 
the  examination  will,  I  suppose,  remain  a  necessity,  although  the 
length  of  the  course  and  the  number  of  hours  to  be  devoted  to  the 
subject  should  be  a  sufficient  guide  to  both  teacher  and  examiner. 
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The  Royal  Commission  in  their  Report  condemned  the  syllabus  by 
saying : 

**The  syllabus  is  a  device  to  maintain  a  standard  among  institu- 
tions which  are  not  all  of  university  rank.  The  effect  upon  the 
students  and  the  teachers  is  disastrous.  The  students  have  the  or- 
deal of  the  examination  hanging  over  them  and  must  prepare  them- 
selves for  it  or  fail  to  get  the  degree.  Thus  the  degree  comes  first 
and  the  education  a  bad  second.  They  cannot  help  thinking  of  what 
will  pay ;  they  lose  theoretic  interest  in  the  subjects  of  study,  and 
with  it  the  freedom,  the  thought,  the  reflection,  and  the  spirit  of 
inquiry  which  are  the  atmosphere  of  university  work.  They  cannot 
pursue  knowledge  both  for  its  own  sake  and  also  for  the  sake  of 
passing  the  test  of  an  examination.  And  the  teachers'  powers  are 
restricted  by  the  syllabus ;  their  freedom  in  dealing  with  their  sub- 
ject in  their  own  way  is  limited ;  they  must  either  direct  their  teach- 
ing to  preparation  for  an  examination  which  is  for  each  of  them 
practically  external,  or  else  lose  the  interest  and  attention  of  their 
students." 

The  problem  is  not  an  easy  one  to  solve,  but  in  the  interest 
of  the  education  of  the  student  as  contrasted  with  preparation  for 
examination,  the  attempt  to  solve  it  should  be  made,  and  in  the 
case  of  the  subject  with  which  I  am  dealing  its  solution  should 
not  be  an  impossible  task.  In  any  case  the  syllabus,  if  syllabus 
there  must  be,  should  be  couched  in  terms  as  general  as  possible, 
and  both  teachers  and  examiners  should  be  pharmacists,  either 
men  or  women,  who  have  received  a  thorough  training  in  scien- 
tific pharmacognosy. 

Advanced  Training  in  Pharmacognosy. 

The  next  question  to  be  considered  is  the  nature  and  scope 
of  the  advanced  training  in  pharmacognosy  to  be  undertaken  by 
the  student  who  has  passed  the  qualifying  examination.  Undoubt- 
edly a  more  thorough  acquaintance  with  the  minute  structure  of 
the  more  important  drugs  and  an  efficient  training  in  the  identifi- 
cation of  powdered  drugs  the  determination  of  their  freedom  from 
adulteration,  and  the  analysis  of  mixed  powders  should  occupy 
the  first  position.  The  student  should  also  acquire  such  a  knowl- 
edge of  the  chemical  methods  of  assaying  drugs  as  to  allow  of 
his  undertaking-  such  work  with  confidence  in  his  results,  and  he 
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should  extend  his  g-eneral  knowledge  of  the  active  constituents  of 
the  more  ini})ortant  drugs  and  their  relation  to  one  another.  The 
examination  in  pharmacognosy  for  the  Major  qualification  should 
be  based  on  similar  lines.  In  this  respect  I  think  it  is  generally 
admitted  that  the  present  examination  is  lamentably  defective. 
It  is  imperative  that  the  time  allotted  to  it  should  be  doubled,  and 
that  the  scope  of  the  examination  should  be  revised. 

The  remark  is  frequently  made  that  the  Major  qualification 
is  of  little  or  no  direct  advantage  to  the  pharmacist  in  business. 
If  an  embryo  pharmacist  determines  to  become  and  remain  a 
trader  pure  and  simple,  deriving  an  income  from  his  trading 
without  a  thought  of  advancing  himself  in  a  knowledge  of  his 
craft  beyond  the  minimum  legal  requirements,  and  without  a 
desire  to  raise  the  standing  of  his  craft  beyond  that  of  a  trade, 
he  is  at  liberty  to  do  so.  But  it  is  inconceivable  to  me  that  any 
intelligent  pharmacist  should  hold  the  advantage  of  a  thorough 
education  in  his  craft  in  so  little  esteem  and  have  so  poor  an  opin- 
ion of  his  own  ability  to  profit  by  it,  as  to  refrain  from  carrying 
his  training  to  the  highest  possible  limit  of  his  financial  position. 
The  words  of  an  editorial  article,  probably  by  Jacob  Bell,  in  the 
•'Pharmaceutical  Journal"  of  1847,  apply  with  equal  force  today  : 

"The  existence  of  such  an  institution  (the  School  of  Pharm- 
acy) was  an  innovation,  an  inroad  on  the  accustomed  prejudices  of 
a  body  of  tradesmen  who  had  been  accustomed  to  estimate  every 
advantage,  whether  moral,  social,  or  political,  by  pounds,  shillings 
and  pence ;  and  we  were  from  the  beginning  quite  prepared  for 
the  inquiry.  How  much  shall  we  gain  by  it?  It  would  be  dif- 
ficult to  convince  a  child  that  by  learning  his  A.  B.  C.  he  is  ac- 
quiring the  means  of  subsistence,  but  it  ought  not  to  be  difficult 
to  convince  a  chemist  that  by  obtaining  a  knowledge  of  his  pro- 
fession he  is  deriving  a  similar  advantage.'" 

There  is  some  indication  it  is  true,  of  an  increased  desire  on 
the  part  of  those  who  have  passed  the  Qualifying  examination  to 
proceed  to  the  Major,  but  it  is  not  possible  to  estimate  the  exact 
position.  I  am  well  aware  that  certain  suggestions  have  recently 
been  made  with  the  object  of  adding  to  the  value  of  the  Major 
examination  and  so  attracting  more  candidates.  These  sugges 
tions  do  not,  however,  touch  the  subject  of  pharmacognosy,  so 
that  I  must  content  myself  with  simply  stating  that  in  my  esti- 
mation the  pharmacist  should  master  the  work  that  is  his  own 
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before  he  attempts  to  acquire  expert  knowledge  of  other  branches 
of  science. 

Post-graduate  work  in  pharmacognosy  and  the  problems  in 
pharmacognosy  that  await  solution  must  next  claim  our  atten- 
tion. Although  the  Pharmaceutical  Society  has  provided  research 
laboratories  and  offered  inducements  to  advanced  students  to 
carry  out  investigations  in  them,  the  number  that  have  availed 
themselves  of  the  offer  has  not  been  large.  The  reason  for  this 
is  probably  to  be  found  in  the  absence  of  any  tangible  reward 
for  the  time  and  labor  expended.  Consequently  the  pharmacist 
who  has  passed  the  Major  examination  and  wishes  to  continue 
his  studies  usually  aims  for  the  degree  of  Bachelor  of  Science  of 
the  University  of  London  or  the  Fellowship  of  the  Institute  of 
Chemistry,  and  with  either  or  both  of  these  he  is  usually  content. 
Neither  of  them  involves  the  necessity  for  research  work ;  con- 
sequently it  is  seldom  that  he  carries  out  any  research,  with  the 
result  that  he  loses  an  invaluable  training,  and  pharmacognosy  is 
deprived  of  a  contribution  to  the  solution  of  one  at  least  of  its 
problems.  Indeed,  it  is  not  too  much  to  say  that  the  training  in 
scientific  pharmacognosy  is  incomplete  until  the  student  has  car- 
ried out  at  least  one  research  in  some  branch  of  the  subject. 

A  Post-Graduate  Student's  Goal. 

Recent  regulations  of  the  University  of  London  have,  however, 
considerably  altered  the  position  of  students  of  pharmacy  by  bring- 
ing within  their  reach  a  tangible  reward  for  their  post-graduate 
studies.  I  allude  to  the  degree  of  Doctor  of  Philosophy.  The  con- 
ditions for  taking  this  degree  are  not  very  onerous.  The  candidate 
must  have  graduated  in  the  faculty  of  theology,  arts,  science,  or  eco- 
nomics in  the  University,  or  in  an  approved  foreign  university,  at 
least  two  years  previously,  and  must  submit  to  the  University  for 
a]:)proval  the  subject  of  a  thesis  which  must  form  a  distinct  con- 
tribution to  the  knowledge  of  the  sul)ject  chosen  and  afford  evidence 
of  originality;  he  must  also  submit  to  an  oral  or  written  examina- 
tion on  a  subject  relevant  to  the  thesis.  After  taking  the  degree,  the 
candidate  may  proceed  to  a  higher  degree  in  the  same  faculty.  An 
internal  student  must  carry  out  the  research  for  his  thesis  under  the 
supervision  of  a  recognized  teacher  of  the  LTniversity,  though  not 
necessarily  in  the  laboratory  of  one  of  the  constituent  colleges  of  the 
University.     Under  these  conditions  it  is  possible  for  both  internal 
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and  external  stndents  Id  carry  ont  tlie  work  for  their  tlieses  in  tlie 
research  hihoratories  of  the  rharniaceutical  Society,  and  at  the  i)res- 
ent  moment  a  ^rraduate  of  a  forei^-n  university  is  so  working  in  the 
l^.harmacy  research  hihoratory,  the  subject  of  his  thesis,  which  has 
been  accepted  by  the  L'niversity.  embracing  work  in  the  liekl  of 
pharmacognosy,  both  on  the  botanical  and  chemical  sides.  Such 
work  is  of  inestimable  value  both  to  the  post-graduate  student  and 
to  the  teacher.  The  very  condition  that  the  thesis  "must  afford  evi- 
dence of  originality"  encourages  them  to  develop  their  work  along 
their  own  lines  of  thought,  and  liberates  them  comi)letely  from  the 
strangling  influence  of  a  syllabus. 

A  number  of  the  more  advanced  students  of  the  School  of 
Pharmacy,  after  passing  their  Major  examination,  proceed  through 
the  Intermediate  Examination  in  Science  to  the  degree  of  Bachelor 
of  Science.  There  is  now  an  additional  inducement  for  them  to  con- 
tinue their  studies,  and  by  means  of  research  work  carried  out  in  the 
Society's  research  laboratories,  proceed  to  the  degree  of  Doctor  of 
Philosophy.  The  progress  of  such  students  eventually  to  the  degree 
of  Doctor  of  Science  would  be  much  facilitated  if  arrangements  could 
be  made  with  the  University  to  accept  j)harmacognosy  as  one  of  the 
subjects  for  the  degree  of  Bachelor  of  Science  on  lines  similar  to 
those  adopted  some  years  ago  in  the  Universities  of  Manchester  and 
Glasgow. 

The  field  of  pharmocognosy  is  so  wide  and  the  ))roblems  that 
await  solution  are  so  diversified  in  their  nature  that  no  difficulty  will 
be  encountered  in  selecting  subjects  for  theses  that  will  appeal  to  the 
varied  abilities  and  special  qualifications  of  post-graduate  students, 
who  will  doubtless  l>e  encouraged  to  put  forth  their  utmost  powers  to 
give  their  work  a  claim  to  be  classed  with  the  researches  of  eminent 
pharmacists  who  have  preceded  them.  I  may  mention  the  isolation  of 
the  active  constituents  of  drugs  on  which  so  much  admirable  work 
has  been  done  by  the  late  Professor  Bourquelot  and  by  Dr.  Power 
and  Dr.  Henry ;  on  the  drugs  and  other  useful  plants  of  the  (French) 
colonies  by  Professor  Perrot;  on  the  chemical  assay  of  drugs 
by  Farr  and  Wright ;  on  the  botanical  identification  by  that  unrivalled 
master  of  the  subject,  E.  M.  Holmes  ;  on  the  localization  of  the  active 
constituents  by  Professor  Goris.  Much,  indeed,  has  been  accomp- 
lished by  these  eminent  men.  all  of  them  pharmacists,  but  much  more 
remains  to  be  done. 
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An  Experimental  Station  for  Pharmacognosy. 

For  example,  further  researches  on  the  influence  of  selection, 
breeding  and  manuring  in  increasing  the  amount  of  active  constituents 
in  plants  are  urgently  required.  In  this  respect  it  is  unfortunate  that 
no  experimental  station  exists  in  this  country  in  connection  with  the 
Pharmaceutical  Society.  I  mean  such  a  station  as  the  Wisconsin 
Pharmaceutical  Station.  This  station  is  a  co-operative  enterprise  be- 
tween the  office  of  Drug  Plant  and  Poisonous  Plant  Investigation  of 
the  Bureau  of  Plant  Industry  of  the  United  States  and  the  Pharma- 
ceutical Experiment  Station  of  the  Department  of  Pharmacy  of  the 
University  of  Wisconsin.  Its  establishment  was  endorsed  in  1917 
by  the  National  Association  of  Retail  Druggists,  which  resolved : 

"That  this  Association  go  on  record  in  favor  of  the  establish- 
ment of  a  pharmaceutical  experiment  station  in  every  State  of  the 
Union  and  the  support,  in  part  at  least,  of  such  stations  by  the  Fed- 
eral Government  for  the  benefit  of  pharmacy  in  general  and  the  highly 
important  vegetable  materia  medica  in  particular." 

The  station  receives  a  contribution  of  $5,ocx)  a  year  from  the 
Federal  Government.  It  is  aided  by  contributions  from  various 
pharmaceutical  firms  interested  in  the  work,  and,  in  conformity'  with 
a  resolution  adopted  by  the  Alumni  of  the  University  of  Wisconisn, 
has  established  a  research  fund.  When  discussing  the  introduction 
of  the  bill  to  establish  the  station,  the  Alumni  stated  in  their  resolu- 
tion that  "appreciating  that  the  professional  standing  of  the  pharma- 
cist depends  as  largely  upon  the  advancement  of  tbe  science  and  art 
of  pharmacy  as  upon  the  services  which  he  renders  more  directly  to 
society,  the  pharmaceutical  Alumni  of  the  University  of  Wisconsin 
have  decided  to  raise  a  research  fund  to  be  administered  by  the  Board 
of  Regents." 

Such  a  station,  of  however  modest  a  nature,  would  be  invaluable 
as  an  aid  to  the  furtherance  of  scientific  pharmacognosy  in  this  coun- 
try, and  there  would  seem  to  be  no  insuperable  difficulty  to  its  estab- 
lishment, if  not  as  an  independent  station,  possibly  as  an  adjunct  to 
one  of  the  agricultural  institutes.  At  present  the  research  labora- 
tories of  the  Pharmaceutical  Society,  which,  as  I  have  said,  should  be 
the  headquarters  of  all  information  respecting  drugs,  have  no  place 
where  the  material  necessary  for  their  work  can  be  grown,  but  have 
to  dejx^nd  upon  the  assistance — always,  be  it   said,  most  willingly 
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given — of  the  Director  of  Kew  Gardens  and  of  the  Curator  of  the 
Chelsea  Physic  Garden.  The  financial  position  of  the  Society,  as 
shown  by  its  balance  sheet,  is  sound.  Is  it  not  obvious  that  the  small 
expenditure  necessary  for  extra  facilities  in  this  direction  would  not 
only  further  the  Society's  scientific  work,  but  would  also  raise  its 
position  in  the'  eyes  of  every  learned  society  and  educational  body  in 
the  kingdom?  Such  expenditures  would  he  i>erfectly  legitimate  and 
in  harmony  witii  the  objects  for  which  the  Society  was  founded  and 
with  the  policy  pursued  during  the  greater  part  of  its  life. 

The  Field  for  Investigation, 

As  further  subjects  on  which  investigation  is  required,  I  may 
mention  the  part  played  by  alkaloids  in  the  metabolism  of  tlie  plant. 
At  present  the  opinion  is  gaining  ground  that  alkaloids  form  a  means 
by  which  plants  dispose  of  the  excess  nitrogen  resulting  from  the 
breaking  down  of  complex  nitrogenous  substances.  Until  more  light 
is  thrown  on  this  it  is  difficult  to  see  how  rational  experiments  can 
be  conducted  to  induce  or  compel  the  plant  to  produce  larger  quanti- 
ties of  such  alkaloids.  While  the  synthetic  production  of  quinine,  for 
example,  would  undoubtedly  be  a  triumjjh  for  organic  chemistry,  the 
more  economical  method  of  production  may  well  lie  in  the  proper 
utilization  of  the  countless  millions  of  natural  laboratories  that  every 
plant  possesses  in  the  cells  of  which  its  tissues  are  composed. 

So  vast  in  extent  and  so  widely  distributed  are  the  British  Do- 
minions that  they  must  contain  an  vmtold  wealth  of  plants,  some  of 
which  may  well  be  superior  for  medicinal,  dietetic,  or  technical  pur- 
poses to  those  now  generally  employed.  The  Committee  of  Scientific 
and  Industrial  Research,  well  aware  of  this,  has  appointed  a  Forestry 
Research  Board,  of  which  Sir  David  Prain  is  the  Director,  and  the 
Board  has  appointed  a  sub-committee  which  is  charged  with  investi- 
gations of  this  nature,  and  which  a  pharmacognosist  has  been  in- 
vited to  assist  by  his  expert  knowledge  of  medicinal  plants. 

Many  drugs  reach  the  Society's  research  laboratories  and  mu- 
seum of  which  the  botanical  sources  are  quite  unknown.  A  means 
of  determining  these,  or  arriving  at  some  approximation  to  them, 
based  on  the  anatomical  or  other  characters,  would  be  extremely  use- 
ful; here  there  is  unlimited  opportunity  for  useful  investigation  and 
tabulation. 

That  this  country  is,  in  one  respect  at  least,  in  a  peculiarly  for- 


6o4  PJiannacognosy  and  the  Curricnhim      { "^"3^°" "^^  1^22^™' 

tunate  position  was  recognized  many  years  ago  by  Jonathan  Pereira, 
who,  when  appealing  to  the  Council  of  the  Society  to  appoint  a 
Scientific  Committee  for  the  Promotion  of  Pharmacological  Knowl- 
edge, said,  with  reference  to  the  problems  in  materia  that  still  remain 
to  be  solved,  that : 

''No  country  in  the  world  possesses  so  many  facilities  for  carry- 
ing on  inquiries  such  as  those  to  which  I  here  allude  as  Great 
Britain.  Her  numerous  and  important  colonies  in  all  parts  of  the 
world,  and  her  extensive  commercial  relations,  particularly  fit  her 
for  taking  the  lead  in  investigations  of  this  kind.  Moreover,  she  is 
peculiarly  interested  in  such  inquiries.  From  her  extensive  posses- 
sions in  different  parts  of  the  world  we  draw  a  very  large  portion 
of  the  substances  now  used  in  medicine.  By  the  establishment  of  a 
Committee  on  Pharmacology  in  the  mother  country  an  opportunity 
would  be  obtained  of  bringing  into  notice  the  various  medicinal  sub- 
stances produced  in  the  dift'erent  portions  of  this  great  Empire.  In 
this  way  substances  now  unknown  to  us  or  little  employed  by  us 
might  be  brought  into  use,  and  in  some  instances,  perhaps,  the 
produce  of  our  own  colonies  might  be  advantageously  substituted  for 
that  of  other  countries.  Furthermore,  in  those  cases  in  which  British 
products  are  inferior  to  those  of  other  countries,  this  committee  might 
be  able  to  ascertain  the  causes  of  the  inferiority  and  suggest  the 
means  of  removing  them.  In  these  and  other  ways,  then,  I  apprehend 
that  such  a  committee  would  prove  useful  in  a  commercial  as  well  as 
a  scientific  point  of  view." 

University  Degrees  for  Pharmacists. 
The  University  of  Manchester,  in  1904,  included  Pharmaceutics 
in  the  list  of  subjects  which  may  be  presented  for  a  degree  in  Science. 
Pharmaceutical  students  who  wish  to  take  this  degree  must  have 
passed  the  Matriculation  examination  or  its  equivalent.  They  then 
attend  courses  in  Chemistry,  Physics,  Botany,  and  Pharmacy,  and 
present  themselves  for  the  Intermediate  examination  in  the  first 
three  subjects  at  the  end  of  the  first  year.  During  the  second  year 
they  attend  courses  in  Advanced  Chemistry,  Advanced  Botany,  and 
Pharmaceutics ;  during  the  third  year  further  approved  courses  in 
Chemistry  or  Botany,  and  in  Advanced  Pharmaceutics ;  they  also  have 
to  attend  an  approved  course  in  an  Arts  subject,  preferably  French 
or  German.  The  subjects  they  present  for  the  Final  are  (i)  either 
Chemistr>',  and  (2)  Pharmaceutics.  Pharmaceutics  include  (i)  Gen- 
eral Materia  Medica.  Oiemical,  Vegetable  and  Animal;  (2)  Pharm- 
acy and  Pharmacy  Law;  (3)  one  of  the  following  groups  of  drugs 
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treated  more  fully,  vie,  (a)  Synthetic  Remedies;  ih)  Alkaloids  and 
Glucosides;  (c)  Volatile  Oils  and  Resins;  (4)  Laboratory  Work, 
including  Pharmaceutical  Chemistry,  Pharmacognosy,  and  Practical 
Pharmacy.  This  includes  the  chemical,  general,  and  microscopical 
examination  of  drugs,  their  commercial  varieties,  substitutions,  and 
adulterations,  including  assaying,  the  isolation  of  active  principles, 
and  exercises  in  pharmacojxEial  preparations. 

In  the  University  of  Glasgow  the  candidate  for  the  degree  of 
B.  Sc.  in  Pharmacy  must  follow  a  course  analogous  to  that  prescribed 
by  the  University  of  Manchester.  It  will  be  unnecessary'  for  me  to 
enter  into  detail  beyond  pointing  out  that  the  chief  difficulty  lies  in 
the  subjects  required  for  the  Final  examination.  These  are  Chemis- 
try, Botany,  Materia  and  Pharmacy. 

Three  years  ago  Miss  Buchanan,  at  a  meeting  of  the  Council  of 
the  Society,  moved :  "That  it  be  referred  to  the  Library,  Museum, 
School,  and  House  Committee  to  approach  the  appropriate  authori- 
ties with  a  view  to  the  establishment  of  a  degree  in  Pharmacy  of  the 
University  of  London,"  and  earnestly  commended  to  the  attention  of 
the  Committee  the  desirability  of  giving  special  thought  to  the  pro- 
posal for  the  erection  of  a  College  of  Pharmacy  which  would  be 
recognized  by  the  L'niversity.  This  resolution  was  adopted,  and  the 
time  is  now  opportune  for  making  a  determined  effort  to  induce  the 
L'niversity  of  London  to  follow  the  example  of  Manchester  and  Glas- 
gow and  offer  facilities  and  inducement  for  our  students  to  proceed 
through  the  degree  of  Bachelor  of  Science  to  that  of  Doctor  of 
Philosophy,  and  possibly  of  Doctor  of  Science.  There  is  no  doubt 
that  advantage  would  be  taken  of  such  facilities.  More  of  the  en- 
trants into  pharmacy  would  matriculate  at  the  L'niversity;  more  of 
them  would  take  a  degree  in  Science,  and  some,  certainly  those  who 
aspired  to  teach  pharmacognosy,  would  proceed  to  the  degree  of  Doc- 
tor of  Philosophy. 

The  immediate  objects  that  the  great  men  who  founded  the 
Pharmaceutical  Society  had  in  view  are  known  by  heart  to  every 
pharmacist.  The  energy  they  put  into  their  work  was  such  that  within 
thirteen  months  of  the  foundation  of  the  Society  the  School  of 
Pharmacy  was  established,  and  within  three  years  the  first  public 
chemical  laboratory-  in  this  country  was  opened.  Is  not  this  a  record 
of  which  any  Society  might  be  proud?  And  what  was  the  effect  of 
this  policy  on  the  estimation  in  which  the  Society  was  held  ?  The  Com- 
mittee for  the  Promotion  of  Pharmacolosfical  Knowledge  to  which 
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I  have  alluded  consisted  of  fourteen  members  of  Council,  together 
with  fourteen  honorary  members  and  other  scientific  men,  of  whom 
no  fewer  than  eleven  were  Fellows  of  the  Royal  Society.  Does  not 
this  fact  speak  for  itself?  And  if  you  wish  confirmation  of  the  char- 
acter of  the  leaders  of  the  Society,  read  the  Journal  published  by  the 
Society  while  still  in  its  infancy,  and  by  the  solidity  of  the  informa- 
tion and  the  dignity  of  the  style  judge  of  the  calibre  of  the  men  under 
whose  guidance  it  was  published.  Yet  their  good  work  was  checked 
by  the  rank  and  file,  who,  by  insisting  on  a  reduction  of  the  sub- 
scription from  £2  2s.  to  ii  IS.,  and  so  refusing  to  contribute  three 
farthings  a  day,  cut  down  the  supplies  of  a  Society  that  had  to  form 
and  maintain  a  library  and  museum  and  support  a  school !  What 
would  not  the  position  of  the  Society  be  today  had  it  not  been  for 
that   short-sighted  policy? 

The  Renaissance  of  Pharmacy. 

For  many  years  the  Council  continued  its  endeavors  to  raise  the 
Society  to  the  rank  of  a  learned  body,  and  so  acquire  the  influence 
that  it  should  be  in  a  position  to  exercise,  but  of  recent  years  this 
policy  has  receded  into  the  background.  There  is,  however,  at  the 
moment  distinct  evidence  of  the  determination  of  the  Society  to 
foster  its  scientific  work  more  in  the  future  than  it  has  done  in  the 
immediate  past,  and  I  regard  this  as  one  of  the  most  hopeful  signs  for 
the  future  of  pharmacy.  By  developing  the  work  that  is  our  own — 
that  is,  the  natural  history  and  chemistry  of  drugs,  either  through 
botany  and  pharmacognosy  on  the  one  hand,  or  through  chemistry 
and  pharmaceutical  chemistry  on  the  other — we  shall  establish  our 
position  as  a  learned  Society.  The  way  is  through  the  schools  of 
pharmacy  and  through  the  research  laboratories,  which  are  a  neces- 
sary, and  should  be  a  compulsory,  complement  of  every  school  of 
pharmacy ;  teachers  who  have  been  properly  trained  and  who  are  im- 
bued with  the  jiroper  spirit  may  be  trusted  to  follow  it. 

I  am  convinced  that  the  future  progress  of  pharmacy  as  an 
honored  art  and  profession  depends  upon  the  development  of  phar- 
macognosy and  pharmaceutical  chemistry  and  specialized  sciences.  T 
have  devoted  my  remarks  to  pharmacognosy,  and  I  trust  I  have 
clearly  outlined  the  main  principle  underlying  them  and  justified  its 
soundness.  There  may  be  obstacles  to  be  surmounted,  misunder- 
standings to  be  dispelled,  and  prejudices  to  be  overcome,  but  the 
spirit  of  the  pioneers  of  scientific  pharmacy  exists  today  in  the  great 
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pharmaceutical  community  of  this  country.  Though  hitcnt,  it  is 
strong,  and  awaits  only  time  and  circumstance  to  hccome  again  the 
animating  factor  in  the  counsels  of  our  craft.  .May  the  Pharmaceu- 
tical Society,  mindful  of  its  splendid  traditions,  apply  its  energies  in 
the  sphere  that  is  its  own,  set  its  educational  policy  steadfastly  in  the 
direction  indicated  hy  the  wisdom  of  its  founders,  relight  the  lamp 
of  enthusiasm,  and  foster  the  love  of  the  calling  which  distinguished 
its  early  years.  So  alone  can  pharmacy  ensure  for  itself  the  appre- 
ciation of  a  nation. 


DETERMINATION  OF  SOLUBILITY.- 
By  G.  W.  Walker. 

The  author  had  occasion  to  determine  the  soluhilities  of  various 
solids  in  water  at  dififerent  temperatures.  The  usual  method  of 
forming  a  saturated  solution  then  filtering  oi¥  a  portion  was  found 
to  be  unsatisfactory  on  account  of  loss  of  temperature  during  manip- 
ulation. The  difficulty  is  obviated  by  use  of  the  apparatus  as  in 
sketch. 

The  beaker  A  contains 
water  or  other  suitable  liquid 
in  wdiich  the  flask  containing 
the  solid  and  solvent  is  held. 
B  is  an  air-bath  containing  the 
filter  and  weighing  bottle.  C 
is  a  combustion  tube  contain- 
ing potassium  hydroxide  to 
eliminate  COo  from  the  air. 
Hot  air  is  drawn  through 
the  apparatus,  and  serves  to 
keep  the  solid  in  agitation.  When  the  requisite  temperature  has 
been  reached,  the  leading  tube  E  is  inserted  into  the  saturated  solu- 
tion and  suction  gently  applied.  Some  of  the  contents  of  F  are  then 
filtered  ofT  and  at  the  required  temperature.  Of  course  the  air-bath 
is  kept  at  the  necessary  temperature. 

Careful  manipulation  will  give  satisfactory  results  over  a  range 
of  temperatures. 


-«M 
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THE  ANESTHETIC  PROPERTIES  OF  PURE  ETHER.*t 
By  Raymond  L.  Stehle,  M.  A.,  Ph.  D.,  and  Wesley  Bourne,  M.  D., 

C.  M.,  Montreal. 

At  least  twice  within  the  last  few'  years  it  has  been  reported  that 
pure  ethyl  ether  is  not  an  anesthetic,  and  that  the  physiologic  action 
ordinarily  attributed  to  this  compound  is  due  to  impurities  contained 
in  the  commercial  material.  According  to  Cotton/  carbon  dioxide 
may  be  the  active  agent  in  some  ethers ;  but  this  investigator  reported 
that  he  had  obtained  the  best  results  by  the  use  of  ether  containing 
ethylene  and  possibly  another  gas  of  unrecognized  nature.  According 
to  Wallis  and  Hewer,-  ketones  are  the  most  important  impurities, 
though  they  state  that  the  anesthetic  action  of  ether  is  enhanced  by 
treating  it  with  carbon  dioxid  and  ethylene.  The  lack  of  chemical 
details  in  the  papers  of  Cotton  and  of  Wallis  and  Hewer  is  unsatis- 
factory. 

The  foregoing  statements  appeared  to  warrant  further  investiga- 
tion. All  commercial  ether  today  is  manufactured  by  the  Williamson 
sulphuric  acid-alcohol  process.  The  reaction  is  such  that  side  reac- 
tions may  occur,  the  products  of  which  may  contaminate  the  main 
product  and  therefore  lend  some  degree  of  plausibility  to  the  claims 
mentioned.  A  different  method  of  preparing  ether,  therefore,  was 
adopted.  Instead  of  the  sulphuric  acid  process,  a  general  reaction 
well  known  to  organic  chemists  was  employed.  It  consisted  in  bri  ig- 
ing  sodium  ethylate  and  ethyl  iodid  together  in  alcoholic  solution, 
whereupon  the  following  reaction  occurs : 

CoHsONa  -f  C2H5I  =  CoHsOCoH^  -f  Nal 

The  sodium  iodid  precipitates  and  the  ether  is  separated  from  the 
alcohol  by  fractional  distillation.  The  possibility  of  side  reactions 
occurring  is  not  obvious,  and  the  product  may  be  assumed  to  be  quite 
pure.  A  priori,  the  possibiHty  of  contamination  with  aldehyds  and 
ketones  is  practically  eliminated  because,   in  preparing  the  sodium 

*From  the  Laboratory  of  Pliarmacology,  McGill  University.  The  ex- 
penses of  this  investigation  were  borne  in  part  by  the  James  Cooper  Endow- 
ment, 

fReprinted  from  Jour.  Anier.  Med.  Asso.,  1922,  79-5'-375- 
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ethylate.  the  hydroi^en  j^^encrated  when  the  metal  was  dissolved  in  the 
alcohol  would  have  reduced  any  aldehyds  and  ketones  present  to 
alcohols.  In  order  to  serve  as  a  check,  however,  the  ether  obtained 
was  analyzed  ([uantitatively  for  ethylene,  while  qualitative  tests  for 
aldehyds  and  ketones  were  performed. 

For  the  ethylene  test,  2  cc.  of  the  ether  in  cjuestion  was  dis- 
solved in  tetrachlormcthane,  and  10  cc.  of  an  approximately  third- 
normal  bromin  solution  was  added.  The  mixture,  in  a  stoppered 
bottle,  was  placed  in  the  dark  for  eighteen  hours  to  give  opportunity 
for  any  ethylene  present  to  absorb  bromin.  At  the  end  of  the  reac- 
tion, the  residual  bromin  was  determined  by  titrating  the  mixture 
with  a  standard  thiosulphate  solution.  Assuming  that  all  of  the 
bromin  not  recovered  was  taken  up  by  ethylene,  the  maximum  amount 
which  could  have  been  present  in  the  ether  was  0.04  per  cent.  It  is 
likely  that  the  amount  was  smaller  than  this,  since  some  or  all  of  the 
bromin  may  not  have  been  taken  up  by  ethylene,  but  may  have  sub- 
stituted for  hydrogen  in  the  ether.  Schiff's  test  for  aldehyds  ( restora- 
tion of  red  color  to  fuchsin  solution  decolorized  with  sulphur  dioxid) 
w'as  negative,  as  was  the  nitroprussid  test  for  acetone  and  for 
methyl  ketones  in  general.  Other  ketones  than  the  methyl  ketones 
do  not  give  the  nitroprussid  reaction,  but  all  of  them  are  excluded 
because  of  their  high  boiling  points  (the  simplest,  diethyl  ketone, 
boils  at  103  C).  They  would  have  been  eliminated  in  the  fractiona- 
tion process. 

A  small  amount  of  ethyl  iodid  was  present  in  the  ether.  This 
was  evident  after  exposing  the  product  to  bright  sunlight  for  a  few 
days,  which  cause  it  to  take  on  a  light  amber  color  because  of  the 
liberation  of  iodin. 

Being  satisfied  that  the  ether  prepared  was  suitable  to  decide  the 
question  at  issue,  we  subjected  its  anesthetic  properties  to  experiment. 
An  albino  rat  was  the  first  object  on  which  its  action  was  tried.  When 
placed  in  a  jar  together  with  i  cc.  of  the  ether,  the  animal  became 
anesthetized  almost  immediately,  and  on  removal  from  the  jar  re- 
covered quite  as  fast  as  it  had  succumbed.  The  remainder  of  the 
small  quantity  which  was  obtained  in  the  preliminary  trying  out  of 
the  method  of  preparation  was  administered  to  a  female  patient 
weighing  245  pounds  (iii  kg.)  and  being  operated  on  for  a  large 
ventral  hernia.  Induction  took  place  in  four  minutes,  that  is,  anes- 
thesia w^as  brought  to  the  first  stratum  of  the  third   stage.     This 
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depth  was  maintained  there  ten  minutes  when,  as  we  had  no  more  of 
the  material,  a  change  was  made  to  one  of  the  commercial  ethers. 

A  larger  quantity  of  the  ether  was  then  prepared  (about  1^2 
pounds),  and  this  w^as  used  in  five  additional  cases  which  were 
chosen  miscellaneously.  In  none  of  them  was  there  any  preliminary 
alkaloidal  medication,  such  as  the  administration  of  morphin  and 
atropin.  The  JMcGill  modification  of  the  Ferguson  mask  was  used. 
All  five  patients  expressed  comfort  during  the  induction  period,  w'hich 
lasted  from  four  to  six  minutes,  and  which  was  marked  (except  for 
a  quite  negligible  amount  of  vomiting  of  food  in  Case  4  just  before 
the  start  of  the  operation )  by  the  absence  of  any  signs  of  irritation, 
such  as  lacrimation,  salivation,  mucous  formation,  holding  of  the 
breath,  coughing  or  struggling.  The  whole  period  of  anesthesia 
was  uneventful  in  each  instance  and  entirely  satisfactory  to  the  sur- 
geon conducting  the  operation.  Recovery  was  immediate  or  early, 
and  nausea  and  vomiting  were  minimal,  even  though  gastric  lavage 
was  done  only  in  the  case  of  Patient  4.  Worthy  of  mention  is  Case 
6,  in  which  good  analgesia  was  obtained  intermittently  for  each  pain 
over  a  period  of  forty  minutes  of  normal  labor. 

Conclusions. 

Pure  ether,  made  by  a  clean-cut  chemical  reaction  which  ex- 
cludes almost  completely  any  contamination  with  substances  w^hich 
have  been  claimed  to  be  the  real  anesthetic  agents  of  ordinary  ether, 
possesses  to  the  highest  degree  the  anesthetic  properties  which  have 
usuallv  been  attributed  to  it. 


VITAMIN  THEORIES.* 

The  essential  experimental  facts  about  the  functions  of  the  best 
known  vitamins  have  become  sufficiently  familiar  to  justify  the  belief 
that  these  newly  recognized  food  factors  furnish  something  of  im- 
portance in  a  human  diet.  Holt  ^  recently  summarized  the  service 
which  the  newer  knowledge  has  rendered  by  pointing  out  how  it 

♦Reprinted  from  Jour.  Amcr.  Med.  Asso.,  1922,  79:5:381. 

*  Holt,  L.  E. :  "The  Practical  Application  of  the  Results  of  Vitamin 
Studies."    /.  A.  M.  A.,  79:129  (July  8),  1922. 
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has  helped  to  place  the  whole  subject  of  nutrition  on  a  better  scien- 
tihc  basis.  The  experimental  has  been  substituted  for  the  empiric 
method  in  determining-  the  value  of  the  different  foods.  Formerly  we 
might  know  that  certain  foods  were  desirable  and  necessary ;  now 
we  are  often  able  to  say  wliy  such  is  the  case  and  to  determine  their 
precise  value  in  nutrition. 

The  study  of  vitamins  has  helped  to  make  clearer  why  a  variety 
of  foods  is  so  essential  to  well  being,  and  how  danger  may  follow 
when  diet  becomes  restricted  from  either  necessity  or  caprice.  De- 
crying the  indiscriminate  use  of  alleged  vitamin-bearing  preparations 
as  popular  therapeutic  agents,  Holt  further  utters  the  warning  that 
until  they  have  been  confirmed  by  adequate  clinical  experience  there 
is  some  danger  in  relying  too  much  on  the  results  of  laboratory 
observations  on  animals  of  a  different  species  whose  physiologic  needs 
may  be  different  from  those  of  human  beings.  In  a  somewhat  similar 
strain,  Mitchell  -  has  asserted  that  in  the  total  lack  of  quantitative 
data  on  the  vitamin  requirement  of  man,  and  in  the  general  absence 
of  malnutrition  or  disease  among  people  in  this  country  which  can 
with  any  degree  of  probability  be  diagnosed  as  involving  vitamin  de- 
ficencies,  it  seems  premature  to  formulate  recommendations  for  the 
balancing  of  diets  with  respect  to  vitamins.  It  is  pointed  out  that 
the  classic  experiments  are  conducted  in  each  instance  on  species 
peculiarly  susceptible  to  the  particular  deficiency  under  investiga- 
tion. However,  this  sort  of  criticism  is  a  conventional  one  in 
medicine.  While  admitting  the  background  of  truth  in  it,  we  must 
recall  that  the  clues  furnished  by  animal  experimentation  have  led 
to  so  many  helpful  avenues  of  information  that  it  would  be  scien- 
tific folly  to  fail  to  heed  them,  even  in  our  as  yet  inadequate  under- 
standing of  the  possible  bearing  of  vitamins  on  human  w^elfare. 
There  is  no  necessary  conflict  between  an  open  mind  and  conserva- 
tism in  scientific  judgment.  Hence  we  are  glad  to  reiterate  the 
warning  of  Mitchell,  when  he  writes: 

"At  a  time  when  popular  periodicals  are  widely  publishing  ir- 
responsible articles  on  vitamins,  ignorantly  or  deliberately  creating 
an  entirely  distorted  popular  conception  of  them,  and  when  commer- 
cial concerns  are  widely  advertising  purely  hypothetical  advantages  of 

'  Mitchell,  H.  H. :  "The  Necessity  of  Balancing  Dietaries  with  Respect  to 
Vitamines."    Science,  56:34  (July  14),  1922. 
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vitamin  preparations,  it  is  particularly  important  that  investigators  in 
nutrition  exert  great  care  in  the  wording  of  statements  as  to  the 
practical  significance  of  vitamins  in  every  day  life.  Otherwise  they 
may  l>ecome  unwilling  accomplices  in  the  perpetration  of  a  gigantic 
fraud  upon  the  American  public." 

It  is  in  harmony  with  such  conservatism  of  statement,  we  be- 
lieve, that  the  recent  report  of  the  Council  on  Pharmacy  and  Chemis- 
try of  the  American  Medical  Association  on  yeast  preparations  has 
been  formulated.' 

With  so  much  uncertainty  still  admitted  it  might  seem  futile  to 
discuss  at  this  time  the  theories  of  the  mode  of  action  of  vitamins. 
However,  the  history  of  science  attests  that  its  development  has  more 
often  been  promoted  rather  than  retarded  by  the  leavening  influence 
of  hypotheses.  Most  investigators  of  the  vitamins  have  looked  on 
them  as  functioning  somewhat  as  hormones  are  supposed  to  act  in 
the  organism,  namely,  as  stimulants  to  certain  physiologic  mechan- 
isms. Others  have  imagined  the  newly  discovered  factors  to  be  es- 
sential components  of  some,  at  least,  of  the  living  tissues ;  thus  they 
would  be  quite  as  indispensable  as  are  other  structural  units  of  the 
body,  such  as  certain  amino-acid  groups,  calcium,  phosporus  or  iron. 
A  further  group  of  students  has  assumed  the  vitamins  to  be  primar- 
ily catalytic  in  function,  thus  behaving  like  the  well  known  enzymes. 
Hess,'  of  Zurich,  has  lately  offered  somewhat  indirect  evidence  that 
the  antineuritic  vitamin,  which  relieves  the  symptoms  of  poly-neuri- 
tis in  animals  fed  on  diets  devoid  of  vitamin  B,  contributes  in  some 
way  to  the  production  of  oxidative  enzymes  in  the  body.  Studies  in 
vitro  on  the  tissues  of  polyneuritic  pigeons  indicated  to  him  a  de- 
crease in  the  oxidative  enzymes  usually  found  in  well  nourished  ani- 
mals. On  this  hypothesis  the  avitaminosis  is  an  expression  of  pov- 
erty of  the  cells  in  the  factors  that  facilitate  tissue  respiration.  This 
is  one  of  the  many  guesses  which  the  future  will  need  to  evaluate  in 
the  physiology  of  vitamins. 


'Yeast  Preparations,  New  and  Xonofficial  RcmPf'.ies.  /.  A.  M.  .1.,  79:135 
(July  8)  1922. 

*  Hess,  W.  R. :  Die  Kolle  der  Vitaminc  ini  Zcllclicmismus.  Ztsclir.  f. 
physiol.  Chcm.  loy.  284  (Dec.  21)   1921. 
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SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


Simple  Test  for  Sugar. — A  simple  test  for  the  detection  of 
sugar  in  urine  is  given  by  J.  Livingston  (D.  M.  J.,  May  6,  1922,  p. 
719),  who  points  out  that  a  drop  of  urine  containing  sugar  evaporated 
on  a  microscope  sHde  over  the  flame  of  a  spirit  lamp  leaves  a  "tacky"" 
glistening  film  of  syrup.  Further  heating  turns  this  film  a  rich  golden 
color.  Full  heating  converts  the  deposit  into  burnt  sugar  or  caramel. 
Urine  containing  14  grains  to  the  ounce,  according  to  fermentation 
test,  gave  the  reaction  after  dilution  with  five  times  its  volume  of 
water. 


Treatment  of  Poison  Oak  Dermatitis. — The  author  uses  an- 
alcoholic  solution  of  the  toxin  of  the  poison  oak  plant  (Rhus  divcrsi- 
lobia)  for  this  purpose.  A  given  weight  of  the  fresh  crushed  leaves 
of  the  plant  is  covered  with  absolute  alcohol,  extracted,  filtered,  and' 
precipitated,  and  the  precipitate  dried  at  a  low  temperature.  A' 
given  weight  of  the  toxin  is  dissolved  in  absolute  alcohol  and  steril- 
ized water  added.  An  arbitrary  standard  is  set  for  the  weight  of  the 
toxin,  volume  of  absolute  alcohol,  and  the  volume  of  sterile  water. 
Of  the  several  hundred  patients  injected,  only  a  few  have  felt  faint 
or  nauseated,  but  this  was  shown  to  be  due  chiefly  to  psychological 
factors.  Though  not  invariably  successful,  the  results  obtained  are 
superior  to  those  seen  after  any  other  form  of  treatment.  From  0.5 
to  1.5  cc.  is  given  intragluteally,  and  the  dose  is  repeated  in  twenty- 
four  hours,  and  again  twenty-four  hours  later  if  improvement  is 
not  very  definite.  Usually  within  forty-eight  hours  there  is  great 
improvement,  and  it  is  seldom  that  a  third  injection  is  found  neces- 
sary. At  the  same  time,  the  following  solution  is  given  by  mouth 
until  finished: — Oak  toxin  solution,  4  gms. ;  aromatic  elixir,  90  cc. 
The  dose  is  10  drops  in  water  thrice  daily,  increasng  by  one  drop 
each  dose  until  20  drops  are  being  taken.  Then  one  teaspoonful  is 
given  once  daily.  TJy  this  method  tolerance  for  the  poison  may  be 
established,  and  it  is  reconunended  that  this  solution  be  taken  once 
a  year. —  (M.  E.  Alderson,  through  Jonrn.  Amcr.  Med.  Assoc.  June, 
17,   1922.) 
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FiSH-LivER  Oils  as  Sources  of  \'itamin  A — The  exceptionally 
high  content  of  vitamin  A  in  some  liver  oils  has  already  been  pointed 
out,  and  the  authors  have  drawn  attention  to  the  fact  that  this  high 
potency  was  not  only  characteristic  of  cod-liver  oil,  but  that  it  was 
also  shared  by  oils  from  the  livers  of  other  fishes,  such  as  the  coal- 
fish  and  the  haddock.  They  find  a  very  marked  variation  in  the  vita- 
min potency  of  different  liver  oils,  and  they  point  out  that  although 
this  variation  in  potency  may  be  sixteen-fold,  the  least  potent  oil 
they  have  examined  has  proved  to  be  more  active  than  any  other 
substance  containing  vitamin  A,  and  this  very  high  vitamin  content 
is  found  to  be  characteristic  of  fish-liver  oils  in  general.  The  method 
of  preparation  is  not  responsible  for  the  variation,  and  it  is  therefore 
concluded  that  some  physiological  cause,  such  as  variation  in  the 
food  or  in  the  sexual  condition  of  the  fish  may  influence  the  potency 
of  the  oil.  They  draw  attention  to  an  important  fact,  namely,  the 
very  high  potency  of  the  soft  and  hard  roe  of  the  cod,  which  are  a 
rich  source  for  vitamin  A,  and  they  maintain  that  in  the  roe  we 
have  a  very  palatable  article  of  food  very  rich  in  the  vitamin,  and  it 
should  therefore  be  valued  for  this  quality.  Besides  the  liver  oils 
mentioned,  they  find  very  great  activity,  also,  in  the  liver  oils  of  the 
ling,  skate,  shark,  plaice,  and  pollock,  so  that  the  high  vitamin  content 
is  not  confined  to  the  liver  oils  of  the  gadoids.  The  potency  of  these 
oils  is  of  the  same  order  as  that  of  cod-liver  oil,  and  of  the  liver  oils 
so  far  examined  the  highest  activity  is  found  in  coal-fish  liver  oil  and 
the  lowest  in  haddock  liver  oil.  The  high  vitamin  A  content  is  not 
only  characteristic  of  Norwegian  oils.  Specially  prepared  oils  of 
British  origin  are  of  a  similarly  high  potency.  Several  samples  of 
Newfoundland  cod-liver  oils  were  found  to  be  as  potent  as  the  most 
active  Norwegian  oils. — (S.  S.  Zilva,  D.  Sc,  and  J.  C.  Drummond, 
D.  Sc,  Lancet,  June  24,  1922,  1243.)  Through  the  Pliaiin.  Journ.  and 
Pharm. 


Determixation  of  Caffi:ine  in  Tea. — A  study  of  the  methods 
of  determining  caffeine  in  tea  has  been  conducted  by  the  Association 
of  Official  Agricultural  Chemists,  including  also  a  modified  method 
which  is  much  shorter  than  those  heretofore  in  vogue.  The  results 
are  set  forth  in  some  detail  in  the  twenty-sixth  annual  report  of  the 
Connecticut  Agricultural  Experiment  Station.  The  modified  pro- 
cedure, which  is  found  to  give  good  results,  is  as  follows : 
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To  5  i^ranis  of  the  finely  powdered  material  in  a  500  cc.  flask, 
add  10  g^ranis  of  heavy  ma.s^nesium  oxide  and  200  cc.  of  water,  and 
boil  i^enllv  over  a  low  flame  for  two  hours,  usiiiq'  a  small-ljore  glas-S 
tube  about  80  cm.  lonj^  as  a  condenser.  Cool,  dilute  to  500  cc.  and 
pass  through  a  dry  filter.  Take  300  cc.  of  the  flltrate,  efjuivalent  to 
3  grams  of  the  material,  introduce  into  an  ICrlenmeyer  flask,  add  10 
cc.  of  a  10  per  cent,  dilute  sulphuric  acid  and  boil  until  the  volume 
is  reduced  to  about  100  cc.  Filter  into  a  separatory  funnel,  wash- 
ing the  flask  with  small  portions  of  i  per  cent,  sulphuric  acid,  and 
shake  out  six  times  with  chloroform,  using  successively  portions  of 
25,  20.  15,  10,  10,  10  cc.  each.  Add  to  the  combined  extracts  5  cc. 
of  I  per  cent,  potassium  hydroxide.  When  the  liquids  have  com- 
l)letely  separated,  draw  off  the  chloroform  layer  into  a  suitable  ves- 
sel, wash  the  alkaline  solution  with  two  portions  of  10  cc.  each  of 
chloroform,  add  these  washings  to  the  main  bulk,  transfer  to  a  tared 
flask,  evaporate  to  dryness,  finishing  by  drying  in  the  water  over  at 
100°  C.  to  constant  weight.  If  desired,  the  residue  may  be  treated 
by  the  Kjeldahl  method  to  determine  nitrogen,  calculating  the  caf- 
feine by  the  factor  3.464.  The  heavy  magnesium  oxide  should  meet 
U.  S.  P.  requirements. 

The  results  calculated  from  nitrogen  determinations  have  not 
been  wholly  satisfactory. 

H.  L. 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 


Drug  Adulteration  in  Connecticut. — The  twenty-sixth  an- 
nual report  of  the  Connecticut  Agricultural  Station,  recently  issued, 
covering  the  work  for  the  year  192 1,  gives  many  data  in  regard  to 
both  standard  and  proprietary  preparations. 

A  sample  of  an  elixir  sold  for  general  laxative  and  anthelmintic 
uses  contained  nearly  8  per  cent,  of  alcohol,  with  spigelia,  emodin- 
bearing  drugs  and  aloes.  A  non-advertised  preparation  offered  as  a 
cure  for  tuberculosis  and  claimed  by  a  user  to  have  actually  made 
a  cure,  was  found  to  be  a  syrup  containing  alcohol,  chloroform  and 
vegetable  extractives.  Twenty-four  samples  of  Bay  Rum  were  tested. 
Manv  were  short  in  alcohol,  but  no  methanol  was  detected.   Most 
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of  the  official  preparations  tested  were  found  to  be  correct.  Eight- 
een samples  of  chlorinated  lime  were  tested ;  all  were  under  strength, 
some  very  deficient.  Much  of  this  defect,  however,  may  be  due  to 
decomposition  after  packing.  Witch-hazel  water  samples  did  not  con- 
tain any  methanol. 

A  sample,  claimed  to  be  pure  Spanish  olive  oil,  was  submitted 
to  the  department  by  the  H.  J.  Heinz  Co.,  because  it  responded  to 
the  tests  for  sesame  oil  as  usually  applied.  This  was  confirmed  when 
the  Baudouin  and  \"illavecchia  tests  were  used  on  the  oil,  but  when 
applied  to  the  liquid  fatty  acids  no  appreciable  reactions  were  ob- 
served. This  shows  the  necessity  of  checking  tests  on  the  oil  by  tests 
on  the  liquid  acids.  In  this  connection  it  may  be  noted  that  heated 
or  hydrogenated  cottonseed  oil  does  not  respond  to  Halphen's  test. 

Many  examinations  were  made  of  diabetic,  special  and  miscel- 
laneous foods.  As  might  be  expected,  samples  were  found  that 
claimed  to  be  starchless  but  were  not  so.  One  sample  so  labelled 
was  found  to  contain  about  70  per  cent,  of  available  carbohydrate, 
most  of  which  was  cassava  starch.  Another  sample  recommended 
especially  for  diabetic  patients  contained  about  50  per  cent,  of 
starch  and  soluble  reducing  sugars. 

Kaffee  Hag  was  tested  and  found  to  contain  0.09  per  cent,  of 
caffeine.  Of  four  samples  of  cider,  three  contained  respectively  5.75 
per  cent,  5.93  per  cent,  and  4.16  per  cent,  of  alcohol.  The  other  sam- 
ple contained  only  a  trace,  and  no  preservative  was  detected. 

H.  L. 


The  Oldest  Tree  in  the  Americas. — Mexico's  largest  tree, 
the  venerable  cypress  in  the  churchyard  at  Tule,  which  foresters  say 
was  standing  1,000  years  before  Columbus  discovered  America,  is 
beginning  to  show  the  weight  of  years. 

The  giant  tree  is  a  Taxodium  disfichiim  and  its  Aztec  name  is 
"ahuehuetl."  It  was  so  well  grown  400  years  ago  that  it  sheltered 
under  its  generous  spread  of  branches  liernando  Cortez  and  his  fol- 
lowers on  their  ill-fated  expedition  to  Honduras,  and  was  at  that 
time  a  source  of  astonishment  to  those  hardy  and  hardened  conquis- 
tadores. 

Today  it  is  about  iTxd  feet  high  and  four  feet  from  the  ground 
its  trunk  is  160  feet  in  circumference.  Its  branches  have  a  spread 
of  140  feet. 
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Recently  the  great  trunk  has  shown  signs  of  spHtting.  Reports 
from  the  State  of  Oaxaca,  to  which  many  tourists  have  gone  in  years 
past  for  a  sight  of  the  "great  tree  of  Tule,"  are  that  age  is  at  last  put- 
ting its  mark  on  this  representative  of  the  forest  family  commercial 
lumber  interests  have  exploited  as  "the  wood  eternal." 

In  size  is  resembles  the  great  Banyan  (Ficus  Indica)  in  the 
botanical  garden  at  Calcutta  and  the  Chestnut  Tree  of  One  Hundred 
Horses,  said  to  be  the  largest  tree  in  the  world,  at  the  foot  of  Alt. 
Etna. 

Baron  von  Humboldt  was  so  impressed  by  the  gigantic  propor- 
tions of  this  great  savin,  which  he  considered  a  worthy  rival  of  the 
huge  baobab  (Adansonia  digitafa)  of  Africa,  believed  to  be  the  old- 
est organic  monument  on  the  globe,  that  he  inscribed  his  name  on 
the  trunk,  an  inscription  now  nearly  overgrown  by  the  bark. 


De  Calving.  E.  ]\1. — "Los  Pelos  Urextes  de  la  Pica  Pica" 
("The  Stinging  Hairs  of  Mucuna  Pruriens"),  Revista  Medica 
Ci.'BANA  33  :  1-16,  6  fig.,  1922. — Author  first  describes  the  aerial  ix>r- 
tion  of  Mucuna  pruriens  as  found  in  Cuba,  Porto  Rico  and  the  other 
Antilles.  The  microscopical  characteristics  and  constituents  of  the 
stinging  hairs  are  then  taken  up,  after  which  a  comparison  is  made 
between  the  hairs  of  Sticolobiuin  capitatuDi  ( X'elvet  Bean),  and 
Mucuna  pruriens.  The  article  concludes  wnth  the  therapeutic  prop- 
erties, constituents  of  the  seeds  and  treatment  of  the  itch  produced  by 
the  hairs.  Author  states  tliat  the  hairs  of  the  fruit  of  Stiaolohiuin 
capitatum  differ  from  those  of  Mucuna  pruriens  by  the  absence  of 
hooks  and  mineral  incrustations  in  the  cuticular  membrane. 

H.  W.  Y. 


NEWS  ITEMS  AND  PERSONAL  NOTES 


Professor  Bougault  Succeeds  Professor  Emile  Bouquelot. 
— Professor  Bougault,  who  was  recently  elected  an  honorary  mem- 
ber of  the  Philadelphia  College  of  Pharmacy  and  Science,  has  oc- 
■cupied  the  chair  of  Galenical  Pharmacy  at  the  Paris  Faculty  of 
Pharmacy  since  it  was  left  vacant  last  year  by  the  death  of  Bourque- 
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lot.  As  a  matter  of  fact,  he  is  the  pupil  of  Bourquelot  as  well  as 
his  successor.  When  young  Bougault  passed  his  qualifying"  examina- 
tion as  "interne"  (hospital  house  pharmacist)  in  1893  he  was  allot- 
ted to  the  Laennec  Hospital — the  old  building  near  the  "Bon 
Alarche"  familiar  to  all  lady  shoppers  in  Paris — where  Bourquelot 
was  so  long  head  pharmacist.  The  old  laboratory  there  has  pro- 
duced some  well-known  scientists,  and  the  "interne"  found  himself  in 
such  congenial  surroundings  that  when  he  took  his  diploma  he  decided 
not  to  start  in  business,  but  to  continue  his  researches.  He  became  a 
preparator  at  the  Paris  Superior  School  of  Pharmacy  (as  the  faculty 
was  then  termed),  worked  under  Professor  Villiers,  and  finally,  in 
1909,  became  an  assistant  professor.  Meanwhile  he  had  successfully 
passed  the  examinations  qualifying  him  for  the  post  of  head-pharma- 
cist in  a  Parisian  hospital  and  held  that  position  first  at  the  Hospital 
Herold,  subsequently  at  Trousseau,  and  finally  at  the  Tenon  Hospital. 
His  scientific  researches  have  principally  been  in  organic  chemistry, 
and  for  these  he  was  awarded  the  Gobley  prize  in  1901,  the  Jecker 
prize  of  the  French  Academy  of  Sciences  in  1910,  and  the  Berthelot 
medal  in  the  same  year.  He  was  elected  a  member  of  the  Paris  So- 
ciety of  Pharmacy  in  1903,  and  was  chosen  as  its  president  in  1921. 
He  belongs  to  the  editorial  staff  of  the  Journal  de  PJmrmacic  ct  ds 
Chemie,  and  reviewed  in  this  periodical  the  United  States  Pharmaco- 
pceia  in  1906  and  the  British  Pharmacopoeia  in  1898. 


Dr.  Whelpley  Resigns  as  Secretary  of  the  Missouri  Phar- 
maceutical Association. — ^Dr.  Henry  M.  Whelpley,  after  thirty 
consecutive  years  of  service  as  permanent  secretary  of  the  Missouri 
Pharmaceutical  Association,  insisted  on  the  organization  finding  a 
successor.  Professor  D.  V.  Whitney,  of  Kansas  City,  finally  con- 
sented to  take  up  the  work  for  the  ensuing  year. 


A  Sept-Centennial. — The  Philadelphia  College  of  Pharmacy 
and  Science  has  just  celebrated  its  hundredth  anniversary  and  Phila- 
delphia City  is  preparing  to  celebrate  the  hundred  and  fiftieth  anni- 
versary of  the  founding  of  our  nation.  Both  celebrants  feel  some- 
what old,  but  they  are  infants  in  comparison  with  the  University  of 
Padua,  which  last  Mav  celebrated  its  seventh  centennial.     Many  rep- 
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resentatives  were  present  from  various  countries,  institutions  and 
societies.  Memorial  volumes  were  issued  and  the  usual  programs 
carried  out. 


A.  Homer  Smith,  Si:cki:t.\rv  Drug  ]\Iani'f.\cturer.s'  Associ.a- 
TiON. — A.  Homer  Smith,  is  the  new  secretary  of  the  American  Dru<i; 
Afanufacturers'  Association.  He  has  s])ent  practically  his  entire 
commercial  life  in  the  drug  husiness.  beginning  as  a  clerk  in  a 
retail  drug  store,  he  served  ten  years  behind  the  counter,  meanwhile 
attending  the  Philadelphia  College  of  Pharmacy  and  Science,  by 
which  he  was  graduated  in  1902  with  the  degree  of  Doctor  in 
Pharmacy. 

Mr.  Smith  joined  the  sales  force  of  H.  K.  Mulford  Co.,  Phila- 
delphia, about  1905.  He  remained  with  that  firm  fifteen  years,  be- 
coming, in  turn,  special  representative,  assistant  sales  manager,  gen- 
eral sales  manager  and  secretary  of  the  company.  In  1920  he  be- 
came associated  with  the  Nyal  Co.,  Detroit,  as  a  director  and  gen- 
eral manager.  The  pharmaceutical  side  of  the  industry  called  him 
thence  after  a  short  time  and  he  joined  the  organization  of  E.  R, 
Sc[uibb  &  Sons,  this  city,  as  secretary.  During  the  war  Mr.  Smith 
represented  the  drug  trade  on  the  War  Service  Board  at  Washing- 
ton, and  he  has  been  a  prominent  figure  in  the  deliberations  of  the  in- 
dustry in  connection  with  national  questions,  legislative  and  other- 
wise. 


Received  by  President  H.ardixg. — On  Friday,  June  30,  1922, 
President  Harding  received  in  the  White  House  the  Medico  and 
Pharmico  Club  of  Cleveland,  Ohio.  The  delegation  was  one  of  the 
largest  that  has  visited  the  White  House,  numbering  120  prominent 
physicians  and  pharmacists  of  Cleveland,  as  well  as  members  of  the 
graduating  class  of  Western  Reserve  University  College  of  Pharm- 
acy. 

They  had  travelled  in  large,  sight-seeing  auto  busses,  having  left 
Cleveland  via  the  Lincoln  Highway  across  the  Allegheny  Mountains, 
to  Gettysburg,  where  they  went  over  the  famous  battlefields  of  Civil 
War  days. 

Thence  they  proceeded  to  Philadelphia,  where  their  principal  ob- 
jective was  a  visit  to  the  Pharmaceutical  and  P>iological  Laboratories 
of  H.  K.  Mulford  Company.     They  also  viewed  the  botanical  gar- 
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dens  which  are  being  conducted  by  the  H.  K.  Mulford  Company  in 
collaboration  with  the  Philadelphia  College  of  Pharmacy. 

From  Philadelphia  the  party  proceeded  to  Baltimore  and  Wash- 
ington, where  the  reception  by  their  fellow  Ohioan,  President  Hard- 
ing, took  place.  Following  the  Presidential  reception,  there  was  a 
special  luncheon,  where  a  number  of  prominent  speakers  were  heard, 
including  Samuel  L.  Hilton,  President  of  the  American  Pharmaceu- 
tical Association,  W.  H.  Bradbury,  Manager  of  the  Washington 
Wholesale  Drug  Exchange,  and  others. 


BOOK  REVIEWS 


An  Introduction  to  the  Physics  and  Chemistry  of  Colloids. 
By  Emil  Hatschek.  4th  Edition.  165  pages  with  20  illustrations. 
Price,  $2.25.     P.  Blakiston's  Son  and  Company,  Philadelphia. 

This  is  an  enlarged  and  rewritten  edition  of  a  book  that  was 
originally  intended  to  introduce  colloidal  chemistry  to  readers  pos- 
sessed with  a  reasonable  knowledge  of  physics  and  chemistry.  The 
twenty-five  chapters  take  up  the  history  of  the  subject,  its  develop- 
ment in  recent  times,  the  nomenclature,  classification  of  the  various 
phases  of  the  subject,  methods  of  forming  colloids  and  of  coagulat- 
ing them,  the  theories  underlying  phenomena  of  colloids,  and  a  few 
practical  applications.  The  subject  matter  is  presented. in  readable 
style  and  printed  with  good  type  on  fair  paper.  There  is  much  more 
real  meat  in  the  book  than  the  number  of  pages  would  lead  one  to 
suspect.  The  size  of  the  volume  is  such  as  to  make  its  owner  to 
easily  slip  it  into  a  coal  pocket  to  be  ready  for  use  when  he  finds  a  few 
moments  available  for  reading.  As  an  introduction  to  colloid  chemis- 
try it  very  satisfactorily  fulfills  its  mission. 

F.  P.  Stroup. 


Impurities  and  Falsifications  of  Chemicals,  TiiEHt  Determina- 
tion AND  recognition.     By  Dr.    R.   Strauss,  Chemiker.     96 
pages.     M.  Bohlmann  Verlag  Meissen  (Germany). 
According  to  the  preface,  "this  book  is  mainly  written  for  the 
manufacturer,  trader  and  consumer  in  the  chemical  branch,  to  ac- 
quaint him  with  the  nature  of  the  chemicals  passing  his  hand,  to  show 
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how  the  quahties.  falsilications  and  impurities  can  he  recognized."  It 
is  intended  to  give  the  non-chemist  easy  practical  methods,  with  nu 
hint  of  theoretical  argument.     Even  chemical  formulas  are  omitted. 

The  hook  is,  doubtless,  an  attempt  to  translate  a  German  work 
into  English,  the  translating  being  done  by  one  whose  knowledge  of 
English  was  decidedly  limited.  All  through  the  volume  there  is  evi- 
dence that  the  translator  had  recourse  to  an  English-German  diction- 
ary, the  result  being  that  the  book  is  full  of  ludicrous  expressions,  as 
well  as  mis-translations.    Here  are  a  few  examples : 

On  page  4  we  read  in  a  description  of  the  manufacture  of  sul- 
phuric acid,  "The  right  raw-product  is  the  sulphur  and  its  combina- 
tions with  the  heavy  metals,  the  silicates,  zinc  ores  and  brilliants, 
mostly  iron  silica  or  pyrite,  zinc  ore,  potters  ore  and  copper  silica." 
On  page  36.  under  tests  for  impurities  in  soda  we  read  :  "Iron:  The 
solution  made  sour  and  potash  ferrocyanide  produces  a  blue  colour- 
ing, if  iron  is  present  a  green  colouring."  Again,  "Natron  Sulphite: 
N\'hen  made  sour  with  muriatic  acid  a  strong  smell  of  sulphuric  acid 
appears  (if  heated)." 

]\Iost  of  the  important  commercially  inorganic  chemicals  and  a 
few  organic  compounds  are  mentioned.  The  intention  of  the  author 
was  good,  but  the  results,  at  least  as  far  as  the  English  version  is 
concerned,  are  anything  but  satisfactory.  The  chemist  who  is  famil- 
iar with  the  facts  recorded  (or  purporting  to  be  recorded)  on  its 
pages  finds  difficulty  in  grasping  the  meaning  of  many  of  the  para- 
graphs, even  though  he  is  not  unfamiliar  with  German.  What,  then, 
would  be  the  value  of  the  volume  to  the  man  for  whom  it  was  writ- 
ten, the  non-chemist?     It  is  just  as  well  that  no  price  was  quoted. 

F.  P.  Stroup. 


The  firm  of  Theodor  Steinkopff,  Dresdin-Blasewitz,  the  publish- 
ers of  the  world-wide-known  Pharmazeutische  Zentralhalle,  founded 
in  1859  by  that  master  of  pharmacy,  Dr.  Hermann  Hager,  have  be- 
gun the  publication  of  a  Natural  Science  Series,  edited  by  Dr.  Ra- 
phael Ed.  Liesegang.  of  Frankfurt,  A.  M.  The  following  two  vol- 
umes have  been  received  for  review : 

Analytische  Chemik.  \'on  Dr.  Th.  Doring,  o.   Professor  an  der 
Berkademie  Freiberg.     8vo..  pp.  97.     Price  44  cents. 
The  five  parts  of  the  book  are  arranged  as  follows :  I  General ; 
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II,  Detection,  Quantitative  Analysis  and  Separation  of  the  Cations; 

III,  Detection,  Quantitative  Analysis  and  Separation  of  the  Anions; 

IV,  Determination  of  C,  O  and  gases  in  metals,  especially  in  iron;  V, 
Elementary  Analysis  of  organic  substances.  An  excellent  authors' 
and  subject  index  conclude  the  work,  which  is  up-to-date  in  every 
respect  and  which  we  can  highly  recommend. 


Organische  Chemie.     Von  Dr.  R.  Plummerer,  Prof.  Univ.  Miin- 
chen.    8vo.,  pp.  182.     Price  96  cents. 

The  text  before  us  is  a  condensed,  but  up-to-date  organic  chem- 
istry. Dr.  Plummerer,  an  authority  on  this  subject,  has  arranged  the 
book  in  an  excellent  manner  in  eighteen  chapters,  from  which  we  will 
cite  the  following  few :  3,  Thermo  and  Spectro-chemistry  and  Ab- 
sorption Spectra;  5,  Oxonium  Salts;  10,  Tritumediates  and  Colors; 
II,  Methods  of  Oxidation  and  Hydration;  13,  Sugar  (monoses,  bio- 
ses,  polyoses,  glycerin  fermentation,  amino-sugar  and  glucosides)  ;  15, 
Tannins;  16,  Enzymes  and  Hormones;  17,  Alkaloids;  17,  Haemoglo- 
bin, Chlorophyll  and  Assimilation  of  CO2. 

This  excellent  work  should  also  become  better  known  on  this 
side  of  the  "great  pond''! 

Otto  Raubenheimer.  Ph.  M. 


Der  Graf  Cagliostro.  Die  Geschichte  eines  Mysterienschwindlers 
zur  Warnung  fiir  unsere  Zeit.  (Story  of  a  Charlatan  and  Fraud 
as  a  Warning  in  Our  Time.)  Von  Heinrich  Conrad.  12  mo., 
pp.  270.    Robert  Lutz,  Stuttgart. 

That  Count  Allessandro  Cagliostro,  the  celebrated  alchemist, 
charlatan,  adventurer  and  fraud,  gained  the  rudiments  of  his  chemical 
knowledge  in  an  apothecary  shop  is  perhaps  not  well  known. 
Giuseppe  Balsamo,  his  true  name,  was  born  August  8,  1743,  in  Pal- 
ermo as  the  son  of  poor  parents.  He  entered  the  order  of  the 
Brothers  of  Mercy  and  was  employed  in  the  pharmacy  at  the  monas- 
tery in  Palermo.  He  joined  the  Greek  alchemist,  Althotas,  thereby 
gaining  further  chemical  knowledge,  and  traveled  extensively.  Cag- 
liostro, the  wanderer  and  adventurer,  became  the  king  of  all  alchem- 
ists and  fraud  of  his  time,  due  to  the  ready  credulity  of  the  public, 
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which  had  been  prepared  by  such  men  as  Emanuel  Swedenborg,  the 
Swedish  minister  and  spiritualist,  Franz  Mesmer,  the  Swiss  founder 
of  the  doctrine  of  aninird  magnetism,  Johann  Joseph  Gassner,  the 
Bavarian  banisher  of  the  devil,  and  Count  Saint  Germain,  who  was 
said  to  have  attained  an  age  of  i/cx)  years,  due  to  the  species  or  tea 
which  still  bears  his  name. 

These  pioneers  or  forenmners  paved  the  way  for  the  frauds  of 
Cagliostro.  He  sold  his  Lotion  to  produce  a  beautiful  skin,  his 
Egyptian  ^\'ine,  his  Rejuvenating  Powder  and  his  Elixir  of  Life  to 
"make  the  old  young"  and  to  produce  that  much  desired  ''youthful 
vigor."  He  sold  formulas  for  the  transmutation  of  metals  and  for 
the  preparation  of  the  philosopher's  stone  and  he  gave  free  medical 
treatment  to  the  sick.  Cagliostro  was  in  communication  with  the 
"other  world"  and  held  spiritual  seances  and  besides  that  was  a 
clever  astrologist.  He  established  an  order  which  he  called  Egyptian 
Freemasonry,  in  which,  as  Grand  Kaphta,  he  pretended  to  know  the 
secrets  of  futurity,  and  made  many  dupes  among  the  higher  classes. 

He  maried  Lorenza  Feliciana,  whose  beauty,  ability  and  want 
of  principle  made  her  a  valuable  accomplice  to  his  frauds.  Under  the 
name  of  Princess  Santa  Croce  she  became  the  favorite  and  mistress 
of  Prince  Potemkin,  so  that  the  Empress  Catherine  H  paid  her  and 
Cagliostro  the  sum  of  twenty  thousand  rubles  to  leave  Russia  forever. 
The  couple  traveled  repeatedly  throughout  the  different  countries  of 
Europe  and  found  ready  duj^es  even  among  the  higher  classes,  as 
the  kings,  princes,  nobility  and  clergy. 

The  book  before  us  is  highly  interesting  and  abounds  with  num- 
erous tales  how  the  charlatan  and  impostor  defrauded  the  public  and 
how  he  was  witty  and  prompt  enough  to  avoid  detection.  When  the 
celebrated  Swiss  preacher,  poet  and  writer,  Lavater,  asked  Caglios- 
tro the  following  three  questions  : 

"From  where  did  you  obtain  your  knowledge? 
"How  did  you  get  it? 
"\\'hat  does  it  consist  of?" 

he  gave  the  following  laconic  reply : 

"In  verbis. 
"In  herbis. 
"In  lapidibus." 
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In  Strassburg,  Prof.  Horberg,  of  the  University  of  Upsala,  ad- 
dressed Cagliostro,  who  pretended  to  be  of  Arabian  origin,  in  Arabic, 
but  he  was  unable  to  answer  him.  L'afifaire  du  collier,  in  the  French 
Court  under  Queen  Marie  Antoinette,  took  place  in  Paris  in  1785, 
and  as  a  result  Cagliostro  and  Lorenza  were  imprisoned  in  the  Bas- 
tille and  were  then  exiled.  Going  to  England  he  was  attacked  by 
another  power,  namely  the  press,  which  exposed  him  in  such  a  way 
that  he  had  to  leave  the  country.  On  his  visit  to  Rome  the  Church 
committed  him  to  the  Castle  of  San  Angelo,  where  on  March  21, 
1 791,  he  was  condemned  by  a  decree  of  the  Pope  to  imprisonment 
for  life  as  a  freemason,  an  arch-heretic  and  a  sorcerer.  He  died  in 
1795  in  San  Leone  in  the  Duchy  of  Urbino.  The  beautiful  Lorenza 
was  committed  to  a  convent. 

Cagliostro  has  been  made  immortal  not  only  by  the  present  book, 
but  also  by  the  plays  and  works  of  Schiller,  "Geisterseher" ;  Goethe, 
"Gross  Kophta" ;  Dumas  pere,  "Memoirs  d'un  Medecin,"  and  Car- 
lyle,  "Cagliostro  and  the  Diamond  Necklace." 

The  book  before  us  is  well  suited  for  the  library  of  pharmacists 
who  take  an  interest  in  their  profession,  especially  in  the  historical 
side. 

Otto  Raubenheimer.  Ph.  M. 
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THE  MASTER  FORMULA— HONOR,  INTEGRITY  AND 
TRUSTWORTHINESS. 

Professor  Remington  delighted  in  relating  to  his  classes  anec- 
dotes concerning  his  experiences  in  the  Squibb  Laboratories,  and 
his  close  acquaintance  with  the  venerable  Dr.  Squibb  gave  him  un- 
usual opportunities  to  appreciate  and  record  that  great  man's  love  of 
truth  and  honest  practice.  A  reminder  of  one  of  Professor  Rem- 
ington's characteristic  and  inspirational  talks  came  to  us  recently 
w^hile  reading  a  booklet  issued  by  the  House  that  Squibb  Built.  The 
little  paragraph  ran  something  like  this : 

During  the  Civil  W  av  a  certain  material  used  in  making  one 
of  the  Squibb  products  became  very  scarce  and  its  price  extremely 
high.  One  of  the  young  chemists  employed  in  the  laboratory  sug- 
gested to  Dr.  Squibb  that  another  ingredient  be  substituted — one 
which  cost  less  and  was  easier  to  obtain,  but  was  not  quite  so  satis- 
factory. "r)y  changing  your  formula  in  this  way.''  the  young  man 
argued,  "you  will  save  money  and  most  people  will  never  know  the 
difference." 

"Young  man,"  said  Dr.  Squibb,  "I  am  always  willing  to  change 
a  formula  when  I  can  improve  it.  But  please  remember  that — The 
M.xsTER  Formula  of  Every  Worthy  Business  Is  Honor,  Integ- 
rity AND  Trustworthiness.  That  Is  Oxe  Formula  I  Cannot 
Cha.vge." 

Dr.  Squil)b  had  sensed  aright  the  message  of  the  unchanging 
formula.  For  it  was  according  to  its  prescription  that  he  compounded 
the  great  business  concern  bearing  the  mark  of  Squibb,  which  long 
after  the  passing  away  of  its  s])onsor  continues  to  draw  sustenance 
and  luster  out  of  every  letter  of  his  illustrious  name.  He  knew  well 
the  inaltcrableness  of  the  Master  Formula — knew  well  that  not  even 

(625) 
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Time,  that  insutiferable  changer  of  all  things  material — could  ever 
substitute  another  for  any  of  the  priceless  ingredients  in  this  Master 
Formula,  the  universal  code  of  ethics. 

At  random  intervals  in  History,  and  out  of  queer,  scattered  cor- 
ners of  the  earth,  exponents  of  the  Master  Formula  have  come  to 
Man  to  describe  and  prescribe  its  priceless  ingredients.  Confucius, 
of  Shantung,  the  Sage  of  China ;  Buddha  the  Silent,  the  god  of 
Dark  India;  Mohammed,  Lord  of  Islam,  Soldier  and  Saviour  (?) 
too ;  and  Jesus  of  Nazareth,  Prince  of  God,  who  taught  that  the  Mas- 
ter Formula  was  the  Master's  Formula  too.  All  have  told  the  same 
old  story — the  story  of  this  recipe  for  human  happiness.  The  Master 
Formula  indeed  has  had  many  great  interpreters,  and  the  world 
would  be  a  better  place  to  live  in  if  its  people  could  properly  grasp 
their  interpretations. 

And  oh !  for  a  keener  appreciation  today — this  today  of  so  much 
insincere  dealing,  this  today  of  unfinished  tasks,  this  today  of  ques- 
tionable business  practices.  Oh,  for  a  real  understanding  of  the  in- 
fallibility of  this  prescription ;  of  the  certainty  of  the  finished  prod- 
uct,— this  Master  Formula — conceived  in  the  depths  of  Ago  and 
destined  to  proclaim  the  obligations  of  man  to  his  kind  as  long  as  thj 
Universe  rolls  on  within  its  steady  system. 

Honor,  Integrity  and  Trustworthiness,  they  are  the  Price- 
less Ingredients.  And  no  one  can  deny  the  harmony  of  these  con- 
stituents— they  are  compatible  to  every  extreme  and  out  of  their  ulti- 
mate fusion  in  the  crucible  of  life  inevitably  comes  the  crystal  clear 
ftohition,   the   quintessence   of    human   desires — the   true   God-given 

Happiness. 

I.  G. 


THE  ROMANCE  OF  PHOSPHORUS. 

Tax  Collector  Bauduin  had  much  spare  time  on  his  hands,  for 
the  thrifty  citizens  of  the  little  community  of  Grossenhayn,  in 
Saxony,  paid  their  tax  bills  promptly  and  thereby  avoided  a  penalty. 
Much  of  this  spare  time  was  spent  in  earnest  gossip  in  the  shoe- 
mending  shop  of  one  Freuben,  an  eccentric  cobljler  who  had  a  local 
reputation  as  a  dabbler  in  the  dark  art  of  alchemy. 

One  can  surmise,  then,  of  the  visionary  schemes  which  this 
peculiar  pair  indulged  in.  These  were  the  days  when  the  search  for 
the  Quintessence  used  up  the   Alchemists'  time  and  efforts.     Four 


Am.  Jour.  Pharni. )  RomuilCC  of  PllOShllorUS  627 

Oct.,  1922.  5  ^  ' 

elements  they  already  had,  namely  earth,  tire,  water  and  air.  and  the 
fifth — the  quintessence,  still  remained.  P'reuben,  over  his  last,  dis- 
cussed with  the  idling  Bauduin  the  possibility  of  obtaining  this  fifth 
essence  by  combining  together  the  four  known  essences  in  an  alembic, 
and  then  distilling.  Thus  they  conceived  that  they  could  ol^tain  the 
spirit  of  the  world  {spirit us  iiiiiiidi). 

Calx  they  dissolved  in  spirit  of  nitre,  the  resulting  solution  they 
evaporated  to  dryness,  and  the  residue  exposed  to  air  so  that  it 
might  absorb  "humidity.''  A  second  distillation  was  resorted  to,  and 
thus  w^as  obtained  in  pure  form  the  long-sought- for  quintessence — 
the  virile,  potent  '"humidity." 

To  prove  that  "seasons  change  but  human  passions  never,"'  they 
placed  on  sale  as  a  panacea  for  all  human  ills,  their  "captured  humid- 
ity"' at  a  price  of  12  groschcn  per  lotJi  (approximately  sixty  cents 
per  ounce)  and  afflicted  rich  man  and  beggar  man  eagerly  came  to 
buy.  The  alchemists  became  rich — they  had  indeed  found  the 
philosopher"s  stone — the  spiritiis  uiundi. 

Freuben  threw  away  his  last  and  purchased  a  decadent  villa  and 
spent  his  spirit  us  iiiuiidi  in  its  reconstruction.  Bauduin  did  not  come 
up  for  re-election  for  the  first  time  in  many  years,  and  a  new  tax 
collector  was  duly  installed  in  office.  Instead  he  cultivated  music  and 
also  continued  experimenting.  One  night  during  the  course  of  his 
experiments  Bauduin  dropped  and  broke  a  cumbersome  laml)ik  con- 
taining some  of  the  calcined  nitrate  of  lime,  and  was  surprised  to 
find  it  luminous  in  the  dark.  He  also  observed  that  this  luminosity 
came  after  exposure  of  this  material  to  sunlight.  He  promptly  rec- 
ognized the  importance  of  his  discovery,  and  taking  some  of  the  *'in- 
spired  earth'"  to  Dresden  City  he  found  Kunckel,  a  royal  pharmacist 
of  that  city  very  eager  and  anxious  to  learn  all  about  the  queer  sul)- 
stance. 

The  ethics  of  those  days  seemed  to  be  almost  as  flexible  as  they 
are  today,  for  history  tells  us  that  Kunckel  promptly  visited  with 
Bauduin  so  that  he  might  extract  from  the  "ignorant  dabbler"  the 
formula  for  his  essence.  But  Bauduin  was  wary,  and  when  the 
visitor  spoke  of  essences  and  retorts,  Bauduin  extravagantly  dis- 
cussed cadences  and  rhapsodies.  Finally  under  some  pretext  or  an- 
other, Kunckel  induced  the  alchemist  to  leave  the  room  for  a  few 
minutes,  and  during  this  interval  the  royal  pharmacist  managed  to 
purloin  a  fragment  of  the  precious  ''inspired  earth"  by  nipping  it 
with  his  finger  nail. 
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Thus  it  was  that  Kunckel  managed  to  get  material  and  in- 
formation with  the  aid  of  which  he  worked  out  a  process  of  pre- 
paring the  luminous  earth,  which  Bauduin  very  discreetly  had  called 
Phosphor.  Incidentally  it  is  told  that  when  he  eventually  did  pro- 
duce some  of  this  material,  he  courteously  sent  a  little  morsel  of  it  to 
Herr  Bauduin  as  a  slight  memento  of  the  instructive  and  interesting 
musical  evening  that  the  alchemist  had  given  him. 

Later  the  ethical  Kunckel  found  that  another  alchemist  had 
"gone  one  better,"  and  had  produced  not  "inspired  earth"  but  the 
very  "inspiration"'  itself — the  real  phosphor.  Brandt,  of  Hamburg, 
an  old  physician-alchemist,  had  indeed  produced  from  human  urine 
the  element  itself,  and  Kunckel  anxiously  sought  to  obtain  an  inter- 
view with  the  old  gentleman,  probably  expecting  to  repeat  his  ligHt- 
fingered  experiment.  However  he  confided  the  news  to  a  friend 
bearing  the  fitting  name  of  Kraft,  and  the  latter  immediately  justi- 
fied his  name  by  taking  a  special  post  to  Hamburg  and  purchasing 
outright  from  Brandt,  the  secret  art  and  mystery  of  preparing  phos- 
phorus. This  he  did  clandestinely  and  Kunckel  was  hoist  with  his 
own  petard. 

However,  it  is  told  that  Kunckel  later  on  managed  to  inveigle 
Brandt,  through  an  intermediary  named  Homberg,  to  furnish  him 
also  with  the  precious  formitla.  In  payment  whereof  he  furnished 
Brandt  with  a  curious  little  device,  then  quite  novel,  consisting  of  a 
vari-colored  little  house  tenanted  in  turn  by  a  wooden  man  and  a 
wooden  lady — the  former,  as  usual,  staying  indoors  when  the  weather 
was  stormy,  and  emerging  when  the  sun  was  in  smiles,  one  of  those 
toy  weather  forecasters  that  are  quite  as  reliable  as  the  more  modern 
and  elaborate  Government  establishments  that  have  the  same  purpose 
of  existence. 

And  thus  it  was  that  Kunckel  after  all  became  possessor  of  the 
secret  and  soon  estal)lished  himself  as  the  first  practical  manufacturer 
of  phosphorus. 

This  is  the  story  of  the  discovery  of  phosphorus,  replete  with 
oddities  and  incongruities — l)Ut  it  is  interesting  despite  the  fact  that 
it  rather  disillusionizes  the  believer  in  the  chivalry  and  honor  of 
other  days.  Surely  the  world  is  getting  better  if  written  codes  of 
ethics  be  any  criterion. 

(With  ackiiowleclg-ment  to   JVooton's  CItroniclcs  of  Plwrniacy.) 
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NEW  LIGHT  ON  THE  ORIGIN  OF  LIFE. 
By  Dr.  Edwin  E.  Slosson. 
(Science  Service) 

A\'as  the  first  living  being  a  plant  or  animal  ?  How  could  either 
originate  out  of  non-existing  matter? 

These  are  questions  that  have  hitherto  baffled  scientists.  They 
could  trace  back,  more  or  less  satisfactorily,  the  lines  of  development 
of  plants  and  animals  to  the  simplest  and  most  primitive  forms  of 
life,  but  there  they  ran  up  against  an  insurmountable  wall  on  the 
near  side  of  which  was  the  world  of  living  organisms  and  on  the  far 
side  the  world  of  inert  mineral  and  inorganic  matter. 

We  all  know  that  non-living  matter  can  be  converted  over  into 
•living  matter  for  we  do  that  ourselves  whenever  we  eat  or  breathe. 
We  all  know  that  green  plants  have  the  power  of  building  up  sugar  and 
starch  and  wood  (the  so-called  carbohydrates)  out  of  the  water  of 
the  soil  and  carbon  dioxide  of  the  air,  for  we  can  see  them  do  it 
any  sunny  day.  But  it  is  life  only  that  can  bring  into  the  living  organ- 
ism this  inorganic  material.  Water  and  carbon  dioxide,  which  is 
plain  "soda  water,"'  does  not  spontaneously  change  over  into  sugar 
or  start  to  grow  into  a  plant.  It  requires  green  colored  granules  of 
the  leaves,  called  chlorophyll,  to  effect  this  transformation. 

But  chlorophyll  is  a  verv'  complicated  chemical  compound.  It  is 
formed  only  by  green  plants  as  they  develop  in  the  sun's  rays  from 
white  sprouts.  So  the  plant  must  exist  before  chlorophyll  is  formed. 
But  on  the  other  hand  a  plant  covild  not  exist  unless  it  got  its  energy 
from  the  sugar  and  other  stuff  stored  up  previously  by  some  chloro- 
phyll-bearing plant.  Even  the  simplest  green  plant  cannot  live  and 
grow  on  its  nutritive  salts  in  the  sunshine  unless  it  has  a  bit  of  plant- 
stuff  to  feed  on  as  a  starter. 

We  might  surmise  as  a  way  out  of  the  dilemma  that  animal  life 
came  first  on  the  earth  and  in  decaying  supplied  the  primitive  plants 
with  the  necessary  organic  food  stuff.     But  here  we  are  blocked  be- 
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cause  animals  are  parasites  of  plants.  They  live  on  the  sugars  and 
so  forth  that  the  green  leaves  have  stored  up  by  means  of  sun- 
shine. 

So  this  was  the  perplexing  situation.  Plants  can  feed  on  animals 
or  other  plants.  Animals  can  feed  on  plants  or  other  animals.  But 
where  could  the  first  animals  or  plants  get  food  when  there  was  noth- 
ing but  mineral  matter  in  the  world?  It  was  worse  than  the  old 
question,  which  came  first,  the  hen  or  the  e-gg"^ 

But  of  late  we  are  beginning  to  get  light  on  the  problem.  The 
wall  between  the  living  and  non-living  is  crumbling  down.  Certain 
sugars  and  proteins,  such  as  the  plant  forms  that  we  eat,  can  now  be 
made  in  the  laboratory  out  of  inorganic  material.  Artificial  cells 
have  been  constructed  that  grow  and  crawl  and  feed  themselves  and 
stick  out  feelers  and  sub-divide  very  much  like  living  cells.  It  has 
been  found  that  ultra-violet  rays,  that  is,  light  of  such  short  waves 
that  it  cannot  be  seen,  can  convert  water  and  carbon  dioxide  into 
sugar  as  chlorophyll  does. 

These  short  waves  are  not  contained  in  the  sunshine  that  reaches 
the  earth  today,  but  it  is  found  that  ordinary  rays  may  act  the  same 
way  in  the  presence  of  certain  substances  such  as  iron  rust  in  water. 
These  same  energetic  rays  are  able  to  incorporate  the  nitrogen  of 
mineral  salts  into  compounds  like  the  protein  of  the  living  cell.  So 
liere  we  see  the  possibility  that  the  action  of  the  sunlight  on  the  sea 
in  primordial  periods — or  even  in  the  present — might  produce  suf- 
ficient food  to  give  a  single  cell  a  start  in  life  and  enable  it  to  grow 
and  multiply  and  develop  into  other  and  higher  forms. 

But  how  this  primal  cell  got  to  going  in  this  way  the  biologists 
are  only  beginning  to  surmise.  Dr.  E.  J.  Allen,  at  the  recent  Hull 
meeting  of  the  British  Association  for  the  Advancement  of  Science, 
ventures  the  theory  that  the  first  organism  was  of  the  animal  sort 
and  spherical  shape,  but  that  it  gradually  grew  a  tail  or  whip  that 
enabled  it  to  rise  to  the  sunny  surface  of  the  sea  whenever  it  sank 
below  and  that  it  there  acquired  the  chlorophyll  by  which  it  could 
make  its  own  food  out  of  the  air  and  water.  This  is  far  from 
knowing  what  did  happen  in  those  early  days,  but  it  is  a  great  ad- 
vance to  be  able  even  to  speculate  as  to  how  it  might  have  happened 
since  not  many  years  ago  it  seemed  that  it  could  not  happen  at  all. 
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THE  TOXIC  CONSTITUENT  OF  GREASEWOOD  (SARCO- 

BATUS  VERMICULATUS).- 

By  James  F.  Couch. 

Introduction.  Sarcobatiis  Tcruiiculatits,  known  in  the  mountain 
States  as  "'greasewood,''  is  a  perennial,  classified  in  the  Chenopodia- 
cere.  It  occurs  abundantly  on  "alkali"  soils  in  the  semi-arid  valleys, 
is  somewhat  bushy,  and  generally  grows  to  a  height  of  four  to  five 
feet.  The  stems  and  larger  branches  are  tough  and  woody ;  the  green 
succulent  portions  of  the  plant  are  the  leaves,  blossoms,  fruits  and 
the  very  small,  recently  grown  branches.  All  of  these  latter  are 
salty  and  alkaline  to  the  taste  without  i)erceptible  acidity.  This  lack 
of  acidity  is  of  considerable  interest  in  connection  wnth  the  problem 
of  the  manner  in  which  the  plant  acids  are  combined. 

Although  greasewood  is  an  important  fodder  plant  and  is  ex- 
tensively grazed  by  sheep  upon  the  winter  range,  it  has  caused  sev- 
eral well-authenticated  cases  of  poisoning  in  these  animals.  In  order 
to  establish  the  facts  connected  with  the  poisonous  properties  of  the 
plant  a  detailed  study  of  the  subject  was  begim  by  the  Office  of  In> 
vestigations  of  Stock  Poisoning  by  Plants,  of  this  Bureau.  The 
preliminary  results  of  this  investigation  are  in  course  of  publication 
by  the  r>ureau  of  Animal  Industry. 

The  writer  was  assigned  the  task  of  determining  the  nature  of 
the  poisonous  principle,  and  an  account  of  the  chemical  study  of  the 
plant  forms  the  subject  matter  of  this  communication. 

The  problem  was  first  proposed  and  the  investigation  was  begun 
while  the  writer  was  engaged  in  field  work  at  the  experiment  sta- 
tion near  Salina,  Utah,  maintained  by  the  Bureau  of  Animal  Indus- 
try for  the  study  of  stock-poisoning  plants.  A  number  of  extracts 
of  the  fresh  plant  were  made ;  these  were  administered  to  sheep 
either  without  further  treatment  or  after  fractionation  to  include  or 
eliminate  certain  classes  of  substances.  Of  12  sheep  used  in 
these  experiments,  tw^o  were  made  sick  and  two  others  were  killed 
by  the  extracts  administered.  As  a  result  of  this  work  it  was  defi- 
nitely known  that  the  poisonous  constituent  is  soluble  in  water,  in- 
soluble in  alcohol ;  and  the  common  organic  solvents,  is  not  alkaloidal, 

*Contribution  from  the  Pathological  Division.  Bureau  of  .\nimal  Indus- 
try, United  States  Department  of  Agriculture,  Washington,  D.  C. 
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glucosidal,  nor  saponinic,  but  is  a  mixture  of  neutral  potassium  oxal- 
ate and  neutral  sodium  oxalate.  The  proportion  of  oxalic  acid  (de- 
prived of  the  potassium)  in  the  plant  is  not  great  enough  to  cause 
symptoms  of  poisoning  in  sheep  in  doses  thrice  that  of  the  lethal  dose 
of  plant  when  force-fed  (as  determined  by  Marsh,  Clawson  and 
Couch),  and  the  proportion  of  potassium  itself  (deprived  of  oxalic 
acid)  is  likewise  not  great  enough  to  cause  poisoning  in  the  same 
large  doses.  This  consideration  led  to  the  conclusion  that  the  poison- 
ing is  due  to  the  salt,  potassium  oxalate,  mixed  with  sodium  oxalate, 
and  this  mixture  is,  therefore,  stated  to  be  the  toxic  constituent. 

Earlier  Investigations  of  Sarcobatiis.  The  greasewood  early  at- 
tracted attention  because  of  its  alkali-resisting  properties  and  its  fod- 
der value.  It  was,  therefore,  subjected  to  analysis  in  several  in- 
stitutions. One  of  the  earliest  of  the  published  reports  was  by  Goss 
and  GriffiB,^  who  made  an  extensive  study  of  the  soil  conditions  in 
the  Rio  Grande  and  Animas  valleys  of  New  Mexico.    Their  analysis 

of  the  ash  of  the  air-dried  plant  showed: 

Per  cent. 

Ash  13.12 

Silica 3.00 

Potash    22.06 

Soda    23.89 

Lime   6.52 

Magnesia    1.35 

Manganese Trace 

Fe  and  Al.  bv  difference   . 4.73 

P2O5  .......' 4-12 

SO3 4-3)3 

Carbon  dioxide 23.80 

Chlorine   8.01 

Total 101.81 

Oxygen  equivalent  of  chlorine    1.81 

Corr.  total    100.00 

These  results  show  the  large  proportion  of  potassium  and  sodium 
in  the  plant,  and  the  amount  of  carbon  dioxide  points  to  a  large 
proportion  of  organic  acid. 

The  ash   of   Sarcobatus  vcrmicuUitus  was   investigated  by  the 

^  New  Mexico  Sta.  Bui.  So.  22^  March,  i&)7.  "Alkali  in  the  Rio  Grande 
and  Animas  Valleys."    By  Arthur  Goss  and  H.  II.  Grit'tin. 
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Division  (now  Bureau)  of  Soils  of  the  Department  of  Agriculture. 
The  plant  specimens  which  were  used  were  collected  near  Salt  Lake, 
Utah,  about  150  miles  north  of  the  region  where  the  plants  studied 
by  the  writer  were  collected.  The  results  of  the  study  in  the  Divi- 
sion of  soils  were  reported  in  two  papers,  the  tirst  by  Cameron  and 
Gardner,-  who  state :  "A  striking  feature  was  the  much  greater  per- 
centage of  ash  obtained  from  the  leaves  and  blossoms  than  from  the 
stems,  and  the  markedly  larger  percentage  of  alkali  salts  in  the  ash 
of  the  former.  Another  interesting  point  is  that  the  leachings  of 
the  air-dried  leaves  and  blossoms  were  shown  to  contain  about  three 
times  as  much  sodium  as  would  be  necessar\'  to  balance  the  hydro- 
chloric and  sulfuric  acids  in  the  plant.  It  is,  therefore,  probably 
present  very  largely  in  organic  combination  and  upon  the  decay  of 
the  plant  tissues  would  be  expected  to  yield  large  amounts  of  sodium 
carbonate." 

A  second  publication  from  the  Division  of  Soils  ^  contains  the 
following  data : 

Leaves  and  Blossoms. 

I.  II.  Stems. 

Ash  %  of  Plant 25.85  23.47  4.94 

Sodium  Carbonate,  %  of  Ash   51-93  57-90  29.46 

Sodium  Chloride.  %  of  Ash  20.47  22.24  I4-3I 

Sodium  Sulfate,  %  of  .\sh   7.97  3.69 

Two  5-gm.  samples  of  the  leaves  and  blossoms  extracted  with 
water  gave  a  slightly  acid  extract  which  contained  5.81  per  cent,  and 
5.68  per  cent,  of  sodium  chloride.  Two  samples  of  leaves  and  blos- 
soms, subjected  to  the  Carius  process,  yielded  silver  chloride  equiva- 
lent to  5.43  per  cent,  and  5.43  per  cent,  of  sodium  chloride. 

Forbes  and  Skinner  •*  reported  a  proximate  analysis  of  Sarco- 
hatiis  as  follows : 

Per  cent. 

Water 4.55 

Ash 14.41 

Protein    19.86 

Filler 24.50 

X   free  extract    34-28 

Ether  extract    2.45 

-  Proc.  Soc.  Prom.  Agric.  Sci.,  1900;  pp.  162-3.  "Formation  of  Sodium 
Carbonate  or  Black  Alkali  by  Plants." 

"  "Formation  of  Sodium  Carbonate  or  Black  Alkali  by  Plants."    By  Frank 
K.  Cameron,  in  Report  No.  71,  I'.  S.  Dept.  Ayric,  1922;  pp.  61-70. 
*  Fourteenth  Annual  Report,  Arizona  Exp.  Sta.,  1903;  p.  349. 
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In  Bulletin  No.  94  of  the  California  Station,  E.  W.  Hilgard  ^ 
reports  an  analysis  of  the  ash  of  "Sarcobatus  vcrmicnlatus"  made 
by  M.  E.  Jaflfa.  The  plant  used  was  collected  in  Kern  County,  Cali- 
fornia, and  was  later  found  to  be  Allcnrolfea  occidentalism  and  not 
Sarcobatus. 

None  of  the  earlier  investigators  determined  the  nature  of  the 
organic  acid  with  wliich  so  much  of  the  basic  elements  of  the  plant 
is  combined. 

The  Present  Investigation. 

The  Material.  The  material  used  in  the  present  investigation 
was  all  collected  at  the  same  place,  viz.,  the  sandy  valley  at  the  mouth 
of  Salina  Canyon,  about  one  and  one-half  miles  east  of  the  city  of 
Salina,  Utah.  The  elevation  at  this  place  is  about  5,100  feet  above 
sea  level.  The  collections  were  made  at  intervals  during  the  months 
of  July,  August  and  September.  1921,  and  included  plants  in  flower 
and  in  fruit.  The  greater  part  of  the  material  was  used  immediately 
after  collection;  the  remainder  was  air-dried  under  cover.  The 
whole  was  carefully  hand-picked  and  the  larger  woody  and  inedible 
stems  were  discarded.  The  material  used  for  chemical  examination 
was  identical  in  all  respects  with  that  fed  to  the  experimental  sheep 
by  Marsh,  Clawson  and  Couch.  The  portions  of  the  extracts 
which  remained  after  the  animal  experiments  were  concluded,  to- 
gether with  a  quantity  of  the  air-dried  plant,  were  shipj>ed  to  Wash- 
ington, D.  C,  in  September,  192 1,  and  the  investigation  was  con- 
tinued at  that  place. 

Methods.  The  determination  of  the  ash,  oxalic  acid  content, 
and  water-soluble  material  in  Sarcobatus  present  certain  difficulties, 
and  it  was  necessary  to  devise  some  modifications  of  ordinary  analyti- 
cal procedure  in  order  to  obtain  true  results.  In  the  ashing  of  the 
plant  the  large  amounts  both  of  carbonates  and  of  chlorides  cause 
much  trouble,  the  first  by  fusing  and  enveloping  particles  of  carbon, 
which  cannot  then  be  oxidized,  and  the  second  by  their  volatility, 
which  prevents  the  use  of  high  temperature.  It  was  finally  found 
possible  to  ash  the  plant  properly  and  to  obtain  concordant  results  by 

'"  "The  Fertilizing  Value  of  Greasewood."     Calif.  Sta.  Bui.  Xo.  94,  1891. 
'Cf.  Calif.  Sta.  Bui.  No.  123  (1899),  p.  28,  and  Bui.  No.  128  (1899),  p. 
38.    This  plant  is  known  as  "greasewood"  in  Southern  California. 


^"'ocT'^'inz^"'''}       '^'^-i''^  Constituent  of  Grcascivood  635 

proceeding  as  follows:  The  weighed  sample,  preferably  in  a  platinum 
dish  or  crucible,  is  dried  to  constant  weight  in  an  electric  oven  at 
110°  ;  then  the  covered  crucible  containing  the  dry  sample  is  heated 
on  an  asbestos  board  over  a  Ikmsen  flame  at  a  low  temi>crature  until 
the  greater  part  of  the  volatile  organic  products  has  l^ecn  driven 
off,  the  greatest  care  being  taken  that  the  temperature  is  kept  so  low 
that  the  alkaline  carbonates  do  not  fuse.  By  proceeding  in  this  way 
there  is  obtained  a  friable  mass  which  contains  the  ash  mixed  with 
some  carbon.  To  elminate  the  latter  the  open  crucible  is  heated 
over  a  free,  hot  flame  in  such  a  way  that  the  temperature  reaches  dull 
redness  in  about  half  a  minute  and,  as  soon  as  the  carbonates  begin 
and  weighed.  The  ash  thus  obtained  is  slightly  gray  in  color,  but  in 
to  fuse,  the  heat  is  removed  and  the  crucible  is  cooled  in  a  desiccator 
no  case  was  the  carbon  content  weighable. 

The  oxalic  acid  was  determined  by  precipitation  with  calcium 
chloride  under  the  usual  analytical  conditions  and  weighing  the  cal- 
cium oxide  remaining  from  the  ignited  precipitate.  The  large  amount 
of  colloidal  matter  in  the  plant  extract  caused  considerable  trouble 
by  preventing  the  proper  deposition  of  the  precipitate  and  making  it 
impossible  to  accomplish  a  complete)  separation  by  filtration.  These 
difficulties  were  overcome  by  proceeding  in  the  following  manner : 
Weighed  portions  of  the  plant  were  extracted  with  boiling  water  in 
successive  portions  until  no  further  test  for  the  acid  could  be  ob- 
tained in  the  last  portion.  The  filtered  and  mixed  aqueous  solutions 
were  made  slightly  alkaline  with  ammonium  hydroxide  and  were 
then  evaporated  just  to  dryness.  The  extract  was  kept  in  a  warm 
place  for  at  least  24  hours  and  was  then  redissolved  in  warm,  dis- 
tilled water,  filtered,  ff  necessary,  from  flocculated  protein,  made 
alkaline  with  ammonium  hydroxide,  acidified  with  acetic  acid,  heated 
to  boiling,  and  precipitated  by  a  hot  solution  of  calcium  chloride  with 
vigorous  stirring,  kept  hot  for  six  to  seven  hours,  allowed  to  cool 
over  night,  filtered  through  an  ashless  filter  paper,  thoroughly  washed 
and  the  precipitate  ignited  over  a  Meker  burner  until  the  weight  of 
the  residue  was  constant.  From  this  the  amount  of  water-soluble 
oxalic  acid  was  calculated. 

The  marc  from  the  water  extraction  was  then  extracted  with  hot 
hydrochloric  acid  in  order  to  determine  the  quantity  of  calcium 
oxalate  in  the  plant.  The  filtered  extract  was  made  alkaline  with 
ammonium  hydroxide,  which  precipitated  the  calcium  oxalate,  and, 
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to  avoid  difficulties  in  filtration,  the  whole  was  evaporated  just  to 
dryness,  allowed  to  stand,  redissolved  in  hot  i  per  cent,  hydrochloric 
acid,  treated  with  ammonium  hydroxide,  and  then  with  excess  of 
acetic  acid,  and  the  calcium  oxalate  was  filtered  off,  washed,  ignited, 
and  weighed  as  calcium  oxide. 

By  this  procedure  concordant  results  could  be  obtained,  espe- 
cially with  the  determination  of  the  calcium  oxalate.  The  results  ob- 
tained are  recorded  in  Table  i.  Two  different  samples  of  the  plant 
were  used.  No.  21-160  was  collected  August  25,  1921,  and  No.  21- 
168  was  collected  September  13,  1921.  The  latter  sample  had  all 
been  ground  to  a  coarse  powder  so  that  it  was  impossible  to  separate 
the  fragments  of  the  stems  from  the  leaves.  No.  21-160  was  there- 
fore used  as  a  source  of  the  leaves  and  stems  analyzed. 

TABLE  I — Oxalic  Acid  Content  of  Dried  Plant. 

Leaves, 
Stems,  Fruit.      Stems.  Leaves. 

No.  2r-i6S.  No.  21-160.  No.  21-160. 

Per  Cent.     Per  Cent.  Per  Cent. 

Moisture    8.64  5.82  5.50 

Ash,  as  of  Dry  Plant  12.25  lO-H  -4-79 

Water  Soluble  Oxalic  Acid,  Anhy- 
drous       9.40  2.35  10.47 

Calcium  Oxalate,   CaC204.H20    .  .  .     3.47  4.95  2.80 

Total  Anhydrous  Oxalic  Acid   11.54  4-37  12.20 

Experimental. 

I.  The  Isolation  and  Identification  of  Oxalic  Acid.  Five  kilos 
of  the  fresh  plant,  leaves,  stems  and  fruits  were  passed  through  a 
meat  chopper  and  the  minced  product  was  packed  into  a  tinned  iron 
percolator  and  completely  extracted  with  hot  water.  The  watery  ex- 
tract when  heated  developed  the  characteristic  odor  of  canned  toma- 
toes. It  was  concentrated  by  evaporation  to  a  small  bulk,  a  sample 
was  taken  for  tests,  and  the  remainder  was  reduced  to  the  consistency 
of  a  soft  extract.  The  sample  taken  for  tests  gave  the  following  re- 
actions :  silver  chloride  threw  down  a  heavy,  curdy  precipitate  in- 
soluble in  nitric  acid  and  soluble  in  ammonium  hydroxide ;  barium 
chloride  produced  a  heavy  white  jirecipitale,  almost  completely  soluble 
in  dilute  hydrochloric  acid  but  insoluble  in  acetic  acid ;  ammonium 
oxalate  produced  no  precipitate;  hydrochloric  acid  caused  no  change 
in  the  cold,  but  on  warming,  an  acrid  gas,  resembling  furfurol,  was 
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evolved ;  the  extract  was  slightly  acid  to  litmus ;  it  did  not  reduce 
alkaline  copi)er  solutions,  but  after  heating  with  mineral  acids  and 
alkalizing  it  caused  a  copious  precipitation  of  cui)rous  oxide.  On 
heating  the  solution  with  sodium  hydroxide  an  alkaline  gas  with  a 
faint  odor  of  trimethylamine  was  evolved  ;  when  acidified  with  hydro- 
chloric acid  the  solution  gave  a  faint  precipitate  with  .Ma\cr's  reagent, 
but  no  alkaloid  could  be  removed  by  shaking  the  alkaline  solution 
with  immiscible  solvents ;  on  mixing  the  solution  with  a  saturated 
solution  of  tartaric  acid  and  allowing  to  stand,  a  heavy  precipitate  of 
potassium  acid  tartrate  crystallized  out. 

A  solution  of  a  p?.rt  of  the  extract  was  made  so  that  i  ml.  was 
the  equivalent  of  i  gm.  of  green  plant.  The  ash,  extract,  and  oxalic 
acid  content  of  this  solution  was  determined,  -c'i::., 

lo  ml.  yielded: 

Anhydrous   oxalic   acid,      0.2258  gm.   or   2.26%    of   green 

plant. 
P'xtract.  total  solids,  1.0933  ,?"''■  ^^  iO-933  .?"''•  P^'"  ^^K)  ml. 
Ash,  0.-1720  gm.  or  4.72'}^  of  green  ])lant. 

The  main  portion  of  the  solution,  equal  to  900  gm.  of  green 
plant,  was  concentrated  to  about  one-half  its  volume,  slightly  acidified 
with  hydrochloric  acid  and  kept  in  a  cold  j^lace.  After  two  weeks 
some  twenty  grams  of  crystals  mixed  with  much  amorphous  matter 
had  been  deposited.  The  solution  was  decanted  from  the  solid  mat- 
ter and  this  was  subjected  to  repeated  recrystallization  until  a  pure, 
white,  crystalline  product  was  obtained.  A  solution  of  this  sub- 
stance in  water  was  positive  to  the  usual  tests  for  oxalates  and  to 
Qiernoff's  '  very  beautiful  color  reaction  for  oxalic  acid.  Analysis 
of  the  bases  showed  41.24  per  cent,  of  the  total  bases  potassium,  and 
the  remainder  (or  58.76  })er  cent.)  sodium.  .Xnother  portion  of  the 
substance  was  mixed  with  alcohol  and  an  excess  of  con.  hydrochloric 
acid  was  added.  The  mixture  was  warmed  and  stirred  and  after 
an  hour  was  filtered.  On  removing  the  alcohol  a  white  crystalline 
substance  remained  which  responded  to  tests  for  oxalic  acid.  The 
substance  was.  therefore,  a  mixture  of  sodium  and  potassium  acid 
oxalates. 

' /.  Am.  Clicm.  Soc,  42,  1784  (1920). 
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2.  The  Evidence  of  the  Toxicity  of  the  Oxalates  in  the  Plant. 
An  aqueous  extract  of  10  kilos  of  the  green  plant  similar  to  that 
described  under  one  was  concentrated  to  a  small  volume  and  was 
then  repeatedly  extracted  with  large  volumes  of  hot  alcohol.  By 
this  means  the  extract  was  divided  into  two  fractions,  an  alcoholic 
solution  and  an  insoluble  residue.  The  substances  dissolved  by  the 
alcohol  were  recovered  by  removing  the  solvent  and  a  portion  equiva- 
lent to  2,000  gm.  of  the  green  plant  (about  thrice  the  M.  L.  D.) 
was  dissolved  in  a  little  water  and  was  administered  per  os  to  sheep 
No.  622  without  affecting  the  animal.  The  alcohol  insoluble  residue 
weighed  480  gm.  and  consisted  of  the  mixed  oxalates  of  sodium  and 
potassium  with  small  amounts  of  proteins,  gums,  and  carbohydrates. 
Analysis  subsequently  showed  it  to  contain  39.78  per  cent,  of  anhy- 
drous oxalic  acid.  Ninety-six  grams  of  it,  equivalent  to  2,000  gm.  of 
green  plant,  were  dissolved  in  a  little  water,  filtered  from  some  in- 
soluble matter,  and  were  administered  per  os  to  sheep  No.  638.  The 
animal  became  sick,  the  symptoms  being  rapid  and  shallow  respira- 
tion, weak  and  rapid  pulse,  and  increased  temperature.  It  finally 
died  in  cardiac  collapse  2  hours  and  57  minutes  after  the  dose  was 
administered.  The  symptoms  shown  were  not  different  from  those 
observed  in  animals  poisoned  by  feeding  on  the  plant. 

The  Oxalic  Acid  Alone. 

Another  portion  of  this  alcohol-insoluble  mass,  of  the  same 
weight,  zns.,  96  gm.,  equivalent  to  2,000  gm.  of  green  plant,  was 
dissolved  in  water,  filtered,  and  the  greater  part  of  the  potassium 
was  removed  from  the  solution  by  precipitation  as  the  acid  tartrate, 
leaving  all  the  oxalic  acid  in  solution.  The  solution  was  then  ad- 
ministered per  os  to  sheep  No.  631,  without  affecting  the  animal. 
This  shows  that  the  oxalic  acid,  per  se,  is  not  in  sufficient  concentra- 
tion to  account  for  the  range  poisoning. 

The  Potassium  Alone. 

In  order  to  determine  wliat  role  the  potassium  may  play  the  fol- 
lowing experiment  was  performed:  Fifteen  hundred  grams  of  the 
green  plant  was  charred  over  a  moderate  flame  until  all  the  organic 
matter  was  destroyed  and  only  the  ash  with  a  large  amount  of  carbon 
remained.    The  soluble  materials  were  leached  out  of  this  mass  and 
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were  neutralized  with  acetic  acid.  The  ecjuivalent  of  lOO  gm.  of 
green  plant  was  reserved  and  the  remainder,  equivalent  to  1400  gm. 
of  green  plant,  or  twice  the  lethal  close,  was  administered  per  os 
to  sheep  No.  650.  It  did  not  atTect  the  animal.  Evidently  there  is 
not  enough  potassium  in  the  plant,  per  sc,  to  account  for  the  range 
poisoning,  and  the  conclusion  is  forced  that  the  observed  poisoning 
is  due  to  the  mixed  salts.  From  toxicological  considerations  it  is 
probable  that  the  sodium  is  relatively  harmless  and  that  the  potassium 
and  the  oxalic  acid  are  the  real  toxic  agents  in  the  plant. 


Examination  of  the  Urine  of  Sheep  Fed  on  Sarcobatus. 

A  number  of  sheep  were  penned  up  singly  and  were  given  as 
much  freshly  collected  greasewood  as  they  would  eat.  this  work 
forming  a  portion  of  Mr.  Clawson's  experiments.  Two  of  these  ani- 
mals, Nos.  613  and  614.  after  they  had  been  feeding  for  some  time 
upon  the  plant,  were  put  into  a  meta1)olism  cage  and  the  urine  voided 
during  24  hours  was  collected.  At  the  time  of  collection  sheep  No. 
613  had  eaten  142.5  pounds  in  32  days  and  sheep  No.  614  had  eaten 
134.75  pounds  in  33  days.  The  results  of  the  clinical  examination 
of  the  fresh  urine  follow.  An  analysis  of  a  24-hour  sample  from 
sheep  613  taken  more  than  two  months  later,  when  the  animal  was 
wholly  normal,  is  added  for  the  sake  of  a  comparison. 

TABLE  2 — .Analysis  of  Urine  of  Shekp. 

Sheep  in  Nor- 
mal Condition.    Sheep  Feeding"  on  Sarcobatus. 

Xo.  613.  1X0.613.  Xo.  614. 

Sept.  18,  1921.     Julyi2,  1921.     July  13.  T921. 

Volume    780  ml.  5754  ml.  3495  ml. 

Specific   Gravity    1.030  1.019  1.023 

Reaction     \lkaline.  Alkaline.  .\lkalinc. 

Reducing  Substances  .  .  .  o                        o  o 

.Albumens o                        o  o 

Urea     35-98  gm.  67.21  gm.  4361  gm. 

Total    Solids    54.52  gm.  175-79  &'"•            

Biliary    -Acids    o  Present.  Present. 

Tests  for  oxalates  showed  that  there  was  only  a  very  small 
quantity  of  combined  oxalic  acid  excreted  in  the  urine. 

The  Search  for  Other  Toxic  CoDipounds  in  the  Phmt.  In  order 
to  make  sure  that  the  oxalates  were  the  only  poisonous  substances 
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present  in  Sarcobatns  a  series  of  experiments  were  conducted  with 
fractionated  extracts  from  the  plant,  and  a  brief  description  of  this 
part  of  the  investigation  follows. 

J'olatilc  Substances.  Eighteen  hundred  grams  of  the  fresh  plant 
was  made  alkaline  by  soaking  in  a  solution  of  36  gm.  of  KOH  in  5 
liters  of  water  and  then  the  mass  was  distilled.  The  first  portions 
of  the  distillate  were  alkaline,  but  shortly  neutral  distillate  came 
over.  The  distillation  was  continued  until  pure  water  was  collected. 
A  quantity  of  the  distillate  equivalent  to  700  gm.  of  the  plant  was 
administered  per  os  to  sheep  No.  625,  and  did  not  affect  the  ani- 
mal. 

Saponi)is.  The  green  plant  has  a  "soapy  feel''  and  its  aqueous 
extracts  form  persistent  froths.  Accordingly  two  different  methods 
for  the  extraction  of  saponins  were  applied  to  samples  of  the  plant, 
and  the  solutions  so  obtained,  which  should  have  contained  all  of  the 
saponins,  if  any,  present  in  the  plant,  were  administered  to  sheep. 
In  no  case  was  any  animal  affected.  In  addition,  at  none  of  the 
autopsies  of  animals  which  died  after  being  poisoned  with  this  plant 
was  there  any  evdence  of  hemolysis. 

Portions  of  the  water  extract  were  dissolved  in  0.85  per  cent, 
sodium  chloride  solution  and  were  made  up  to  the  following  con- 
centrations, calculated  to  green  plant:  4  per  cent.,  8  per  cent.,  20  per 
cent,  and  40  per  cent.  These  were  tested  against  a  3  per  cent,  sus- 
pension of  washed  sheep's  corpuscles  in  normal  salt  solution,  but  in 
no  case  showed  any  evidence  of  hemolysis. 

It  may  therefore  be  said  that  toxic  saponins  are  absent  from  the 
Sarcol)atus. 

Hydrocyanic  acid  and  cyanides.  Routine  tests  for  cyanogen 
compounds  were  applied  to  several  of  the  extracts.  None  of  the 
tests  were  positive. 

Alkaloids.  A  portion  of  the  water  extracts  of  the  green  plant, 
which,  after  acidifying  with  hydrochloric  acid,  yielded  a  precipitate 
with  Mayer's  solution,  was  made  alkaline  with  a  slight  excess  of 
sodium  hydroxide  and  was  shaken  out  with  chloroform.  On  sep- 
arating the  chloroform  layer,  washing  it  with  faintly  alkaline  water, 
and  then  shaking  it  with  dilute  acid,  no  alkaloid  was  obtained.  The. 
extract  was  then  extracted  again  by   shaking  with  ctlicr,  the  ether 
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layer  was  sei^arated  and  treated  in  the  same  way  as  the  cliloroform 
sokition,  and  no  alkaloid  was  ohtained.  It  was  therefore  concluded 
that  the  precipitate  with  Mayer's  solution  was  due  to  some  non- 
alkaloidal  constituent  of  the  plant. 

Glucosidcs.  The  fact  that  the  water  extract  of  the  green  plant 
reduces  alkaline  copper  solutions  only  after  hydrolysis  pointed  to 
the  probable  presence  of  a  glucoside  or  some  disaccharose  or  poly- 
saccharose.  An  attempt  was  therefore  made  to  isolate  a  glucoside, 
but  without  success.  The  reducing  substance  is  solu!)le  in  alcohol 
and  several  fractions  w^iich  contained  it  were  administered  per  os 
to  sheep.  None  of  these  experimental  animals  were  affected  ])y  the 
extracts,  and  consequently  no  toxic  glucoside  is  present. 

Summary. 

The  common  greasewood  of  the  mountain  States  (Sarcobains 
voinicidatus)  has  been  investigated  for  toxic  constituents.  Large 
quantities  of  potassium  and  sodium  oxalates  were  found,  and  these 
are  responsible  for  the  cases  of  range  poisoning.  Toxic  alkaloids, 
glucosides,  and  saponins  are  absent.  Hydrocyanic  acid  or  its  com- 
pounds was  not  found  in  the  plant. 

The  writer  wishes  to  express  his  thanks  to  Dr.  C.  D.  Marsh,  Mr. 
A.  B.  Clawson  and  Mr.  G.  C.  Roe  for  their  kindly  advice,  criticism, 
and  assistance  during  this  investigation. 

\\  ashington,  D.  C. 


THE      VOLUMETRIC      DETERMINATION      OF      PHOS- 
PHORIC ACID  AND  OF  SODIUM  PHOSPHATE 
AND  PYROPHOSPHATES.- 
By  Frank  X.  Moerk. 

The  paper  on  "Methyl-orange  as  an  Indicator  in  Presence  of 
Indigo-carmine,"  read  at  the  meeting  of  this  Association  in  1921,  was 
followed  by  another  paper  read  before  the  Scientific  Section  of  the 
American  Pharmaceutical  Association  on  "Modified  Methyl-orange 
Indicator  in  Titrating  Phosphoric  Acid  and  Phosphates." 

*Presented  to  the  1922  Meeting  of  the  Pennsylvania  Pharmaceutical 
Association. 
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The  important  points  in  these  papers  are  as  follows : 

(i)  The  indicator  used  for  quantitative  experiments  contained 
0.1  gm.  methyl-orange  and  0.3  gm.  indigo-carmine  in  100  cc.  water; 
as  it  was  found  that  this  mixed  indicator  deteriorated  on  keeping, 
the  two  reagents  were  kept  in  separate  solutions  and  0.2  cc.  of  each 
added  to  100  cc.  of  water,  or  other  liquid,  in  which  the  titration  was 
to  be  made. 

(2)  Alkaline  hydroxides  cause  the  decomposition  of  the  indigo- 
carmine  and  the  reaction  then  is  due  to  the  methyl-orange  only ;  if 
XaOIi  or  KOH  is  to  be  titrated  it  will  be  necessary  to  add  the 
XaOH  or  KOH  to  an  excess  of  an  acid  and  determine  the  excess  of 
the  acid  with  an  alkali. 

In  titrating  phosphoric  acid  in  presence  of  excess  of  calcium 
chloride  or  of  lead  nitrate  the  indigo-carmine  is  precipitated  and  the 
end-reacton  is  due  the  methyl-orange  only. 

In  titrating  phosphoric  acid  in  presence  of  silver  nitrate  the 
indigo-carmine  is  quickly  oxidized  and  the  methyl-orange  more 
slowly  changed  in  some  way  so  that  a  colorless  supernatant  liquid 
finally  results. 

(3)  The  addition  of  sodium  chloride  to  solutions  to  be  titrated 
has  the  effect  of  decreasing  the  amount  of  acid  V.  S.  in  titrating 
sodium  phosphate  and  of  increasing  the  amount  of  alkali  V.  S.  in 
titrating  phoshoric  acid.  The  results  of  adding  varying  quantities  of 
sodium  chloride  gave  warrant  for  the  concluding  statement,  "it  seems 
likely  that,  with  the  aid  of  the  modified  indicator  and  in  presence  of 
st)dium  chloride,  a  method  will  be  found  for  directly  titrating  phos- 
phoric acid  and  sodium  phosphate ;  the  necessary  quantity  of  sodium 
chloride  will  be  found  to  differ  for  these  two  substances." 

(4)  In  the  U.  S.  P.  IX  process  for  the  assay  of  phosphoric 
acid  and  sodium  phosphate  (the  former  in  a  preliminary  step  is  prac- 
tically converted  into  sodium  phosphate),  silver  nitrate  is  added  in 
excess  to  enable  the  formation  of  normal  silver  phosphate,  which, 
however,  is  not  completely  precipitated  until  a  neutralizing  agent  is 
added  to  take  care  of  the  acid  liberated  in  the  formation  of  silver 
phosphate : 

Xa2TIP04  +  3AgX03  =  Ag:jP04  +  2XaXo3  -f  HNO3. 
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For  this  purpose  zinc  oxide  free  from  chloride  is  to  be  added 
until  a  neutral  reaction  to  litmus  results ;  as  soluble  zinc  salts  of 
the  mineral  acids  have  an  acid  reaction  to  litmus  an  unnecessarily 
large  excess  of  zinc  oxide  may  be  added.  The  mixture  of  liquid, 
silver  phosphate  and  excess  of  zinc  oxide  is  next  made  up  to  a  defi- 
nite volume,  filtered  and,  in  an  aliquot  portion  of  the  filtrate,  the 
excess  of  silver  nitrate  determined  and  calculation  made  to  phos- 
phoric acid  or  sodium  phosphate ;  as  no  allowance  is  made  for  the 
volume  of  the  insoluble  material  the  results  calculated  from  the 
titration  must  be  low ;  all  salts  and  acids  forming  silver  salts  insoluble 
in  neutral  solution  will  be  included  in  this  assay  and  the  results  will 
be  correspondingly  high. 

If  a  solution  of  phosphoric  acid  or  of  sodium  phosphate  be 
mixed  with  an  excess  of  silver  nitrate  and  then  sodium  hydroxide 
V.  S.  be  added  from  a  burette  a  transient  brown  color  or  precipitate 
of  silver  oxide  will  be  produced,  which  disappears  quickly  upon 
stirring  because  changed  into  yellow  silver  phosphate ;  a  permanent 
brown  tint  shows  the  end  of  the  formation  of  silver  phosphate  and 
is  best  seen  in  a  portion  of  the  decanted  su{)ernatant  liquid.  This 
modification  of  the  silver  nitrate  process  depends  upon  neutralization 
and  can  only  be  afTected  by  presence  of  other  substances  capable  of 
neutralizing  alkalies.  The  working  details  of  this  titration  will  be 
given  a  little  further  on. 

Three  molecules  of  silver  nitrate  will  react  with  one  molecule  of 
either  phosphoric  acid  or  sodium  phosphate,  requiring  for  neutraliza- 
tion, however,  w^ith  the  former  three  molecules  of  sodium  hydroxide, 
with  the  latter  one  molecule  of  sodium  hydroxide. 

Phosphoric  Acid. 
XaOH  \'.  S.  contains  in  i  cc.  0.2463  gm.  XaOH  the  equivalent 


of 


0.0603653  gm.  I1;{P04  using  indicator; 
0.0201218  gm.  H:3P04  in  presence  of  AgXOg. 


Method  of  Neutralization  Using  Indicator. 

To  100  cc.  distilled  water  or  other  specified  liquid,  add  0.2  cc. 
each  of  the  methyl-orange  solution  (o.i  gm.  per  100  cc.)  and  indigo- 
carmine  solution  (0.3  gm.  per  100  cc),  then  add  a  dilute  HCl  solu- 


<D44  I'ohimctric  Determination  of  Phos.  Acid      {^""-JctTi^z^™' 

tion  (about  decinormal),  drop  by  drop,  until  the  green  color  changes 
without  producing  a  violet  color  and  divide  the  solution  into  two 
equal  portions  placing  these  portions  in  beakers  of  the  same  internal 
diameter.  (This  procedure  w'ill  ensure  the  same  tint  in  both  por- 
tions, whereas  the  directions  previously  given,  namely,  to  add  o.i 
cc.  of  each  of  the  colored  liquids  to  two  portions  of  50  cc.  water,  or 
other  specified  liquid,  and  treating  these  separately  with  HCl,  often 
^ave  dififerently  tinted  solutions.)  To  one  of  these  portions  add  the 
solution  to  be  tested  and  titrate  with  NaOH  V.  S.  until  the  color 
matches  the  reserved  portion ;  for  final  decision  in  the  matching  hold 
the  beakers  over  a  white  surface  and  look  down  through  the  liquids. 
If  desired  a  check  titration  can  next  be  made  by  adding  another 
portion  of  the  solution  to  be  tested  to  the  reserved  portion  and 
matching  this  against  the  previously  titrated  solution. 

Interpret   the   per   cent.    NaCl   specified   in    some   titrations   as 
grams  per  100  cc. 

Method  of  Neutralization  in  Presence  of  Silver  Nitrate. 

Place  a  calculated  excess  of  10  per  cent,  silver  nitrate  solution 
which  must  be  neutral  (ensured  by  adding  NaOH  V.  S.  to  the  stock 
solution  of  silver  nitrate  until  a  brow'n  precipitate  forms,  allowing 
the  precipitate  to  settle  and  decanting  the  clear  solution)  in  a  beaker, 
add  the  solution  to  be  tested  and  then  NaOH  Y.  S.  with  constant 
stirring;  as  the  yellow  silver  phosphate  becomes  bulkier  it  will 
promptly  settle  so  that  part  of  the  supernatant  liquid  can  be  de- 
canted into  another  beaker  and  the  titration  continued ;  as  the  pre- 
cipitate in  this  beaker  increases,  the  mixture  is  transferred  back 
to  the  original  beaker,  thoroughly  stirred,  the  liquid  decanted  and 
titration  continued  until  finally  one  drop  NaOH  V.  S.  produces  a 
brown  coloration  not  changing  to  yellow  upon  mixing  with  more  of 
the  supernatant  liquid  from  the  original  beaker.  (The  silver  n'trate 
necessary  can  be  calculated  from  the  weight  taken  for  assay  or  from 
the  results  of  the  neutralization  method  with  indicator ;  one  mole- 
cule of  phosphoric  acid  or  sodium  phosphate  or  of  NaOll  or  HCl 
requires  three  molecules  of  silver  nitrate.) 
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Results. 

Ten  cc.  II-.P04  solution  used  for  each  titration: 

A.  li.  c. 

H.FO^  in  10  cc.  1.23431  Gm.  1.C8733  Gm.  l.'.«945  Gm. 

cc.XaOU      V<H;{P04     cc.NaOII     ^H^PO^    cc.NaOII  ^'oH^PO^ 

Water     17.35  84.85  15.25  84.66  15.05  84.95 

2.5'(  XaCl     17.5  85.58  15-35  85.22  

S-O'^'c  XaCl     17.6  86.07  15.4  85.49 

7.55r  NaCl     177  86.56  15.6  86.61  15.35  86.64 

lo.o^c  NaCl    17.8  87.05  157  87.16 


120  cc.  io7r  Ag  NO:5  . .     531  86.56  

100  cc.  io7f  Ag  NO3 . .  •  •  46.8  86.61  46.1  86.74 

Notice  that  under  the  conditions  of  these  experiments  using 
nhout  half-normal  XaOH  and  about  one  gram  H;{P04  excellent 
results  were  obtained  with  a  7.5  per  cent.  XaCl  solution. 

Sodium  Phosphate. 

HCl  V.  S.  contains  in  i  cc.  0.016277  gm.  HCl  the  equivalent  of 

0.06339S6  gm.  Xa2HP04  using  indicator. 
XaOH  V.  S.  contains  in  i  cc.  0.02463  gm.  XaOH  the  equivalent 


of 


0.0874454  gm.   X'^aoHP04   using  indicator  or  in  presence 
of  silver  nitrate. 


Method  of  Neutralization  Using  Indicator. 
Directions  as  under  Phosphoric  Acid  but  titrate  with  HCl  V. 
S.  instead  of  XaOH  V.  S. 

Method  of  Neutralization  in  Presence  of  Silver  Nitrate. 
Directions  as  under  Phosphoric  Acid. 

Results. 

Ten  cc.   of   solution  used    containing     1.0238    gm.    anhvdrous 
Xa2HP04 : 

Water     16. 10 cc.  HCl  QQ./O^r  Xa>HP04 

2.5%  XaCl     16.00  cc.  HCl  99.o87r  Xa-.HP04 

5.0%  XaCl     I  S.90  cc.  H CI  <;8.467f  Xa-.H  PO4 

7.5%  XaCl     15.85  cc.  HCl  (^8.15%  Xa-.HP04 

io.o7f  XaCl    I  S.80  cc.  HCl  97.84''/;^  Xa2HP04 


70  cc.  io7o  AgXO;j 11.70  cc.  XaOH  99-937^  Xa^HPO, 
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At  least  two,  in  many  cases  three  and  four,  titrations  were 
made  without  variation  in  results.  From  experimental  work  con- 
tained in  the  previous  paper  titration  of  sodium  phosphate  with  an 
acid  A'.  S.  in  the  absence  of  NaCl  gave  in  most  cases  results  a  little 
higher  than  with  alkali  V.  S.  in  presence  of  silver  nitrate  while  the 
titration  of  phosphoric  acid  with  alkali  V.  S.  in  absence  of  NaCl 
gave  decidedly  lower  results  than  with  alkali  V.  S.  in  presence  of 
silver  nitrate.  In  the  above  series  of  titrations  the  one  in  which  silver 
nitrate  was  used  gave  the  highest  result ;  the  only  change  in  the 
working  details  has  been  mentioned  and  consisted  in  dividing  the 
diluted  and  neutralized  indicator  into  two  equal  portions.  Another 
possible  explanation  suggested  itself ;  in  one  case  the  solution  was 
titrated  with  an  acid  V.  S.  while  in  the  process  of  silver  nitrate  the 
solution  was  titrated  with  an  alkali  V.  S. ;  theoretically  this  indicator 
should  give  identical  results  in  the  two  methods  of  titrating,  but  to 
test  the  matter  there  was  formulated  a 

Residual  Method  for  Sodium  Phosphate  With  Indicator. 

Proceed  with  the  directions  under  ^Method  of  Neutralization 
Using  Indicator  until  the  solution  is  divided  into  two  equal  portions ; 
then  to  one  portion  add  a  measured  quantity  of  acid  V.  S.  (more 
than  enough  to  overcome  the  alkalinity  of  the  sodium  phosphate,  20 
cc.  HCl  V.  S.),  and  titrate  with  NaOH  V.  S.  to  match  the  color  of 
the  reserved  portion.  Then  add  to  the  reserved  portion  the  10  cc. 
sodium  phosphate  solution  to  be  used  for  the  test,  followed  by  the 
same  quantity  of  acid  \'.  S.  (20  cc.  HCl  V.  S.)  as  used  in  the  pre- 
viously titrated  solutions  and  titrate  the  excess  of  acid  V.  S.  with 
NaOH  V.  S. ;  the  difference  between  the  two  titrations  gives  the 
cc.  of  NaOH  V.  S.  equal  to  the  sodium  phosphate. 

Results. 

Sodium  phosphate  and  volumetric  solutions  as  stated  above : 

20  cc.        For  excess  For 

HCIV.S.      HCIV.S.        Xai..HP04     %Na2HP04 

Water   i4-5  cc.  2.75  cc.  ii.75cc.  100.36 

2.s7o  NaCl    14-5  cc.  2.80  cc.  1  i.-occ.  99-93 

5.0%  NaCl   14-45  cc.  2.85  cc.  11.60  cc.  99.08 

7.57o  NaCl   14-45  cc.  2.90 cc.  n.55cc.  98.65 

io.o7oNaCl    14-45  cc.  2.95  cc.  ir.socc.  98.22 

70  cc.  io7o  AgN0:5    1 1 .70  cc.  99-93 
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Notice  that  under  the  conditions  of  these  experiments  using 
half-normal  XaOH  and  ahout  one  gram  Xa2HP()4  concordant  re- 
sults were  obtained  with  a  2.5  per  cent.  XaCl  solution. 

To  ascertain  the  effect  of  using  a  more  dilute  alkali  V.  S.  in 
titrating  phosphoric  acid  and  sodium  phosphate  an  approximately 
tifth-nornial  NaOH  V.  S.  was  prepared  and  standardized  with  the 
HCl  V.  S.  (i  cc.  0.016277  gm.  HCl).  Twenty  cc.  HCl  V.  S.  were 
added  to  the  diluted  and  neutralized  indicator  and  titrated  with 
XaOH  V.  S. 

Water  +  20  cc.  HCl  V.S.  required  4^.8  cc.    NaOH  V.S. 

i.o7cNaCI  +  20  cc.  HCl  V.S.  required  42.75  cc.  XaOH  V.S. 

2.57oNaCl  +  20  cc.  HCl  V.S.  required  42.75  cc.  XaOH  V.S. 

10.0%  XaCl  +  20  cc.  HCl  V.S.  required  42.75  cc.  XaOH  \'.S. 

T  cc.  X'aOH  A'.  S.  in  absence  of  added  XaCl,  or  in  presence  of 
AgXOo  represents 

0.0083443  gm.  XaOH  equivalent  to 
0.0068169  gm.  H;.P04  in  presence  of  AgXO;^ ; 

in  presence  of  i  per  cent,  to  10  per  cent.  X'aCl  represents 
0.00835403  gm.  XaOH  equivalent  to 
0.02047489  gm.  H0PO4. 

Phosphoric  Acid. 

10  cc.  containing  1.06945  gm.  H3PO4  (86.74  per  cent.)  in 
presence  of 

7.5  per  cent.  XaCl  required  44.9  cc.  XaOH  \'.  S.  equal  to 
85.96  per  cent. 

10  per  cent.  XaCl  required  45.2  cc.  XaOH  \'.  S.  equal  to 
86.53  per  cent. 

In  these  titrations  the  final  volume  of  liquid  is  practically  105 
cc.  against  75  cc.  when  the  stronger  \'.  S.  was  used,  therefore  the 
XaCl  is  considerably  reduced  which  as  stated  before  has  a  marked 
influence  upon  the  results;  by  using  a  10  per  cent.  XaCl  instead  of 
/.S  per  cent,  the  percentage  of  H;jP04  is  raised  to  nearly  the  true 
crntent  (86.74  per  cent.). 
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Sodium  Phosphate. 

I  cc.  HCl  V.  S.  contains  0.016277  gm.  HCl  the  equivalent  of 

0.0633986  gm.  Na2HP04  in  absence  of  added  NaCl ; 
I  cc.  XaOH  V.  S.  contains  0.0083443  gm.  NaOII  the  equivalent 

of 

0.0296252  gm.  Na2HP04  in  absence  of  added  NaCl  or  in 
presence  of  AgN03 ; 

I  cc.  NaOH  V'.  S.  contains  0.00835403  gm.  NaOH  the  equiva- 
lent of 

0.02966  gm.   NaoHP04  in  presence  of  added  NaCl. 

10  cc.  solution  containing  1.0363  gm.  Na2HP04  were  added  to 
the  prepared  diluted  indicator  sokition  and  titrated  with  HCl  \  .  S., 
then  the  quantity  of  HCl  V.  S.  was  increased  to  20  cc.  and  this 
solution  titrated  with  NaOH  V.  S. 

Direct  Residual 

cc.  NaOH  required  for 
20  cc.        Excess 
HCIV.S.  Na2HP04  HCl  V.S.  HCl  V.S.        Na2HP4 

Water     16.3  cc.  9972%  42.8  7.9  34-9  =  99777o 

1.0%  NaCl  .  16.25  cc.  9941%  42.75  8.05  34.7  =  99.3i7(, 

2.57c  NaCl  .  i6.2cc.  99-ii%  42.75  8.15  34.6  =  99.03% 

5.0%  NaCl  .  16.1  cc.  9849%  42.75  8.3  34.45  =  98.609V 


35  cc.  10%  AgNOs  34.8  =  99.48%) 

These  experiments  indicate  that  with  a  more  dilute  V.  S.,  the 
NaCl  content  has  to  be  decreased  to  check  up  with  the  silver  nitrate 
and  NaOH  V.  S.  method. 

There  is  no  doubt,  from  the  experiments  recorded,  processes 
can  be  devised  for  the  assay  of  Pbosphoric  Acid  and  of  Sodium 
Pbosphate,  if  the  weight  of  a  substance  taken  for  analysis,  the 
strength  of  the  volumetric  solution  to  l)e  employed  and  the  liquid  for 
the  dilution  of  the  indicator  are  specified. 

Experience  with  the  silver  nitrate  and  NaOH  V.  S.  method 
impresses  one  very  favorably  and  so  far  as  I  know,  is  not  affected 
by  variation  in  the  several  influences  mentioned  in  the  indicator 
method.  This  method  will  be  found  suitable  for  phosphoric  acid, 
for  mono-sodium  and  for  di-sodium  phosphate ;  tri-sodium  phos- 
phate will  give  a  neutral  filtrate  after  the  addition  of  silver  nitrate 
and  therefore  this  method  will  not  be  applicable. 
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Sodium  Pyrophosphate. 

In  one  of  the  earlier  experiments  in  wliich  sodinm  phosphate  was 
rendered  anhydrous  by  heating  over  a  small  flame,  the  supposedly 
anhydrous  phosphate,  after  weighing,  was  dissolved  in  the  prei)ared 
indicator  and  titrated  with  HCl  ^^  S. ;  calculation  made  to  XaoH  1*04 
gave  close  to  105  per  cent.  Some  of  the  same  lot  of  phosphate  dried 
at  110°  to  115°  C.  and  titrated  in  the  same  manner  gave  100.42  per 
cent  Na2HP04.  The  high  results  were  explained  upon  the  assum])- 
tion  that  the  phosphate  was  at  least  in  part  converted  into  pyrophos- 
phate and  that  the  latter  acted  towards  acid  \'.  S.  like  the  phosphate, 
in  other  words,  that  two  of  the  sodium  atoms  in  the  formula 
Na4P207  Av'ere  capable  of  neutralizing  acid  V.  S. ;  expressed  differ- 
ently H4P2O7  towards  the  indicator  reacts  like  a  di-basic  acid. 

Many  of  the  text  books,  including  the  U.  S.  P.,  state  that  crystal- 
lized sodium  phosphate  becomes  anhydrous  at  100°  C.  and  at  a  red 
heat  is  converted  into  pyrophosphate.  The  lowest  temperature  at 
w^hich  phosphate  becomes  pyrophosphate,  that  I  have  seen  published 
is  200°  C,  although  the  same  book  in  another  place  gives  250°  C. 

0.7812  gm.  of  a  sample  of  crystallized  sodium  pyrophosphate 
dissolved  in  a  water  dilution  of  the  indicator  required  lO.i  cc.  HCl 
V.  S.  for  neutralization,  which  calculated  to  Xa4P207ioH20  gave 
100.06  per  cent. 

Upon  closer  inspection,  the  sample  showed  some  opaque  par- 
ticles; dried  at  110°  to  ii^"  C,  a  loss  of  39.63  per  cent,  was  noted 
compared  with  the  theoretical  loss  of  40.37  per  cent.  A  solution  was 
next  made,  containing  in  10  cc.  0.31294  gm.  of  the  anhydrous  salt, 
and  with  this  solution  a  series  of  tests  were  made  simliar  to  those 
made  with  the  last  Xa2HP04  solution,  and  with  the  same  volumetric 
solutions. 

I  cc.  HCl  ^^  S.  is  the  equivalent  of  0.0593774  gm.  Xa4P207. 

I  cc.  X'aOH  V.  S.  is  the  equivalent  of  0.027746  gm.  X'^a4P207 
in  the  absence  of  added  X'aCl. 

I  cc.  XaOH  Y.  S.  is  the  equivalent  of  0.027778  gm.  Xa4P207 
in  the  presence  of  added  XaCl. 

Direct  Residual 

cc.  XaOH  V.S.  required  for 
20  cc.         Excess 


HCl  V.S. 

Xa4P207 

HCl  V.S. 

HCl  V.S. 

Xa4H2P7 

Water 

2.57c  XaCl 
5%NaCl  .. 

.     5.2  cc. 
5.15  cc. 
5.15  cc. 

98.6670 
97.72% 

91127o 

42.8 
42.75 
42.75 

31-55 

31-6 

31-6 

11.25  =  99-7470 
11.15  =  98.9770 
11.15=98.9770 
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7  cc.  10  per  cent.  AgNOs  with  20  cc.  H2O  gave  a  white  precipi- 
tate turning  pink  (arsenate?),  the  decanted  liquid  gave  no  further 
precipitate  with  AgXO-?  and  required  0.2  cc.  NaOH  V.  S.  to  produce 
a  brown  color. 

One  of  the  most  interesting  points  shown  in  these  titrations  is 
the  comparatively  slight  influence  of  NaCl ;  should  this  also  be 
true  with  stronger  solutions  it  opens  the  possibility  of  determining 
Na2HP04  after  converting  it  into  pyrophosphate. 

Chemical  Laboratories, 

Philadelphia  College  of  Pharmacy  and  Science, 

June,  1922. 


METHYL-RED  IN  THE  ASSAY  OF  PHOSPHORIC  ACID 
AND   SODIUM   PHOSPHATE. 

By  Frank  X,  Moerk  and  Edward  J.  Hughes. 

While  the  silver  nitrate  and  alkali  \".  S.  method  described  in  the 
preceding  article  gave  very  good  results,  the  discovery  of  an  in- 
dicator suitable  for  this  method  was  considered  worthy  of  further 
efforts. 

Of  a  number  of  indicators  tried  only  two,  methyl-red  and  litmus, 
gave  encouraging  results. 

Methyl-red  Indicator  made  according  to  the  U.  S.  P.  IX  re- 
sponded as  follows  using  three  drops  per  test  with  approximately 
deci-normal  volumetric  solutions : 

10  cc.  HoO  a  red  color  turning  yellow  upon  addition  of 
0.025  cc.  KOH  V.  S. 

10  cc.  H0SO4  v.  S.  required  10.95  cc  KOH  V.  S. 

10  cc.  H2SO4  V.  S.  -|-  40  cc.  AgNOs  V.  S.  required  10.95 
cc.  KOII  V.  S. 

10  cc.  of  a  H3PO4  solution  and  40  cc.  Ag  NO-  V.  S.  re- 
quired 38.4  cc.  KOH  V.  S. 

50  cc.  AgXOs  V.  S.  a  red  color  turning  yellow  upon  addi- 
tion of  a  trace  of  KOH  V.  S.;  10  cc.  H2SO4  V.  S.  added  to 
this  neutralized  solution  required  10.95  cc.  KOH  \\  S. ; 
lastly,  the  addition  of  10  cc.  of  the  same  n3P04  solution  re- 
quired 38.4  cc.  KOH  \'.  S. 
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The  titration  of  10  cc.  II0SO4  V.  S.  using  the  mixed  indicator 
required  10.95  ^'c.  of  the  KOH  V.  S.  agreeing  exactly  with  the  re- 
suhs  obtained  above  with  methyl-red. 

Methyl-red  docs  not  give  a  sharp  end-reaction  in  titrating  car- 
bonates and  cannot  be  used  in  titrating  phosphoric  acid  or  sodium 
phosphate  in  the  absence  of  silver  nitrate.  In  titrating  the  latter  sub- 
stances it  was  noticed  that  the  red  color  became  f|uite  faint  as  the 
silver  phosphate  precipitated  and  in  subsecpient  quantitative  determin- 
ations only  one  drop  of  indicator  was  added  at  the  Ijeginning  of  the 
titration  the  other  drops  l)eing  added,  one  at  a  time,  as  the  color 
faded. 

Experiments  having  for  their  object  the  replacement  of  silver 
nitrate  by  another  metallic  salt,  were  unsuccessful ;  one  of  these  ex- 
periments, however,  was  quite  interesting :  methyl-red  added  to  a 
mixture  of  magnesium  sulphate  and  ammonium  chloride  produced  an 
orange  color  and  required  but  little  KOH  to  produce  a  yellow ;  10 
cc.  of  a  sodium  phosphate  solution  were  next  added  and  the  yellow 
color  did  not  change  until  ArgXH4P04  started  to  precipitate  when 
a  red  tint  was  observed ;  the  disappearance  of  the  red  and  formation 
of  a  permanent  yellow^  required  a  total  of  11.3  cc.  KOH  V.  S. ;  the 
same  quantity  of  sodium  phosphate  in  the  presence  of  silver  nitrate 
\'.  S.  required  14.3  cc.  KOH  \'.  S.  showing  that  the  neutralization 
was  not  complete  in  the  presence  of  magnesium  sulphate  and  am- 
monium chloride. 

Litmus  Indicator.  The  use  of  litmus  paper  to  record  final  neu- 
trality in  the  U.  S.  P.  IX  assay  of  phosphoric  acid  and  sodium 
phosphate  suggested  a  trial  with  litmus  solution ;  acids  in  presence 
of  silver  nitrate  can  l)e  readily  titrated  with  an  alkali  \ .  S.  providing 
soluble  silver  salts  only  are  produced,  but  should  an  insoluble  silver 
salt  be  produced,  as  in  the  official  process,  the  litmus  color  disap- 
pears before  neutrality  is  reached. 

50  cc.  AgXO;.  W  S.  (tinted  blue  with  litmus  solution  were 
made  faintly  acid  with  H0SO4  \\  S.  and  the  blue  tint  just  re- 
stored by  the  addition  of  KOH  V.  S.)  were  mixed  wnth  10 
cc.  of  sodium  phosphate  solution  and  titrated  with  KOH  \'.  S. ; 
the  red  color  became  fainter  as  the  KOH  was  added  and  finally 
a  colorless  supernatant  liquid  was  produced,  which,  tested  with 
litmus  paper,  however,  still  showed  an  acid  reaction ;  14.25  cc. 
KOH  \.  S.  were  required  before  litmus  paper  showed  a  neutral 
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reaction.  The  solutions  used  in  this  experiment  were  the  same  as 
those  used  in  later  determinations;  calculated  to  anhydrous 
Na2HP04  this  assay  indicated  93.07%  Na2HP04. 

The   following  data   covers   the   standardization   of   the   volumetric 
solutions  used  in  a  comparison  of  assay  processes: 

Sodium  Chloride  V.  S.  6.177  grams  of  NaCl  per  liter. 

10  cc.  NaCl  V.  S.  with  20  cc.  AgNOg  V.  S.  required,  in 
presence  of  nitric  acid  and  ferric-ammonium  sulphate  T.  S.,  9.3 
cc.  KCNS  V.  S. 

10  cc.  AgXOs  V.  S.  required,  in  presence  of  nitric  acid  and 
ferric-ammonium  sulphate  T.  S;,  9.95  cc.  KCNS  V.  S. 

20  cc.  AgNO-j  A\  S.  are  equal  to  19.9  cc.  KCNS  V.  S. 
50  cc.  AgNOrj  V.  S.  are  equal  to  49.75  cc.  KCNS  V.  S. 
10  cc.  NaCl  V.  S.  are  equal  to  10.6  cc.  KCNS  Y.  S. 

I  cc.  KCNS  W  S.  is  the  equivalent  of 
0.0032582436  gm.  of  H:{P04,  or 
0.0047199012  gm.  of  Na2HP04. 

Sodium  Carbonate  V.  S.  9-5 18  grams  NaoCOs  per  Hter. 

10  cc.  NaoCO;}  V.  S.  added  to  50  cc.  of  neutralized  water- 
dilution  of  mixed  indicator  (see  under  sodium  phosphate)  fol- 
lowed by  20  cc.  H2SO4  V.  S.  required  4.05  cc.  KOH  V.  S. 

10  cc.  H0SO4  V.  S.  added  to  50  cc.  of  neutralized  water- 
dilution  of  mixed  indicator  required  11.25  cc.  KOH  V.  S. 

20  cc.  of  H2SO4  V.  S.  are  equal  to  22.5  cc.  KOH  \'.  S. 

10  cc.  of  Na2C03  V.  S.  are  equal  to  18.45  cc  KOH  V.  S. 

I  cc.  of  KOH  V.  S.  is  the  equivalent  of 

0.003 18 1 5891326  gram  of  H3PO4  in  presence  of   AgNOs. 

0.OC95447673978  gram  of  H:>P04  with  mixed  indicator. 

0.0138265777  gram  of  Xa2HP04  in  presence  of  AgXO;.  or 
with  mixed  indicator. 

Comparison  of  the  Results  of  Assays. 

Sodium  Phosphate. — 2. 117  grams  of  so-called  Dried  Sodium 
Phosphate  were  dissolved  in  water  to  make  100  cc.  of  solution. 

10  cc.  were  used  for  each  of  the  following  determinations: 
U.  S.  P.  IX  :\Iethod: 
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(1)  50  cc.  of  filtrate  required  4.35  cc.  KCNS  V.  S. 

49-75  —  (4-35  X  2)  =  41.05  cc.  KCNS  V.  S.  =  9i-52% 
Na2HP04. 

(2)  50  cc.  of  filtrate  re(|uired  4.3  cc.  KCXS  \\  S. 

49/5  —  (^-3  X2)  =  41.15  cc.  IvCXS  \'.  S.  =  9^-7AVo 
Na2HP04. 

Silver   Nitrate  and    Alkali    \'.    S.    Method,   Methyl-red    Indica- 
tor. 

To  50  cc.  of  AgNC);{  \\  S.  add  one  droj)  of  methyl-red 
and  a  trace  of  K()H  \'.  S.  to  produce  a  yellow  color,  next 
add  10  cc.  of  the  solution  to  be  assayed  and  titrate  with  KOH  \\ 
S.  until  the  red  or  pink  color  changes  to  yellow  ;  in  the  course 
of  neutralization  the  })ink  color  fades  and  if  a  drop  of  methyl- 
red  restores  the  red  color  more  KOH  will  be  needed.  Three 
drops  of  the  indicator,  using  one  drop  at  a  time,  were  found  suf- 
ficient in  the  titrations ;  the  silver  phosphate,  towards  the  end 
settles  promptly  and  the  comparatively  clear  supernatant  liquid 
can  be  decanted,  titrated,  returned  to  the  original  beaker  and 
mixed  with  the  residual  liquid  and  precipitate ;  after  the  pre- 
cipitate settles  the  operations  just  described  can  be  repeated  as 
often  as  necessary  until  a  suj^ernatant  yellow  liquid  is  obtained. 

Duplicate  assays  gave  14.3  cc.  of  KOH  V.  S.  =  93.39% 
Na2HP04. 

Residual  Method  with  [Mixed  Indicator. 

Preparation  of  the  neutralized  water-dilution  of  the  mixed 
indicator.  To  100  cc.  of  distilled  water  add  0.2  cc.  each  of  the 
methyl-orange  solution  (o. i  gm.  per  100  cc.)  and  indigo-carmine 
solution  (0.3  gm.  per  TOO  cc),  then  add  carefully  a  deci-normal 
acid  \'.  S.  until  the  green  color  changes  without  producing  a 
violet  color  (should  the  latter  color  be  obtained  add  sufficient 
alkali  Y .  S.  to  restore  the  green  color  and  then  more  cautiously 
add  the  acid  \  .  S.)  ;  divide  the  solution  into  two  equal  portions, 
placing  these  portions  in  beakers  of  the  same  internal  diameter. 
To  one  of  these  portions  add  10  cc.  of  the  sodium  jihospliate 
solution  and  20  cc.  H2SO4  V.  S.  and  titrate  with  KOH  V.  S. 
until  the  color  matches  exactly  the  color  of  the  reserved  por- 
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tion ;  in  this  matching-  hold  the  beakers  over  a  white  surface  and 
look  down  through  the  liquids. 

In  duplicate  titrations  14.3  cc.  KOH  V.  S.  were  required 
=  93-39%  Na2HP04. 

Phosphoric  Acid. — 1.4798  gm.  of  phosphoric  acid  diluted  with 
water  to  make  100  cc.  of  solution. 

10  cc.  were  used  for  each  of  the  following  determinations : 
U.  S.  P.  IX  Method  (with  one  change,  namely,  rejecting  the 
first  portion  of  the  filtrate). 
50  cc.  filtrate  required  5.55  cc.  KCNS  V.  S. 
49-75  -  (5-55  X  2)  =  38.65  cc.  KCNS  V.  S.  =  85.10% 
H3PO4. 

Silver  Nitrate  and  Alkali  V.  S.  Method,  Methyl-red  Indicator. 

Proceed  as  stated  under  sodium  phosphate. 

Duplicate  assays  gave  40.25  cc.  KOH  V.  S.  =  86.54% 
H3PO4. 

Neutralization  Method  with  Mixed  Indicator. 

Use  100  cc.  of  10%  NaCl  solution*  instead  of  100  cc.  of 
distilled  water  and  prepare  neutralized  dilution  of  mixed  indica- 
tor as  given  under  sodium  phosphate.  Divide  into  two  equal  por- 
tions. To  one  of  these  portions  add  10  cc.  of  the  phosphoric 
acid  solution  and  titrate  with  KOH  V.  S.  until  the  color  matches 
that  of  the  reserved  portion. 

In  duplicate  titrations  13.4  cc.  KOH  V.  S.  were  required 
=  86.43%  H..,P04. 

Comments. 

Of  the  three  methods  described  the  U.  S.  P.  IX  method  is  the 
most  tedious  one  and  is  bound  to  give  low  results  for  reasons  stated 
in  the  first  article ;  of  the  other  two  methods  the  one  using  methyl- 
red  will  give  the  best  results  working  with  unknown  samples  and  un- 
known quantities ;  the  mixed  indicator  method  gives  the  quickest 
results  but  is  influenced  by  the  weight  taken,  the  strength  of  the 
XaCl  solution,  the  strength  of  the  volumetric  solution  and,  most  ser- 
iously, by  the  deterioration  of  the  indigo-carmine  solution  (a  solu- 
tion used   for  the  experimental  work  in  June  was  unfit  for  use  in 

*  Interpret  '/c    XaCI  solution  as  grams  per  100  cc. 
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early  September).  Lsing  a  fresh  indigo-carmine  solution  and  paying 
attention  to  the  other  factors  mentioned,  very  satisfactory  results  are 
obtainable.  From  the  work  desc  ribed  in  this  and  the  preceding  paper 
the  following  tabular  arrangement  shows  the  conditions  for  obtaining 
the  best  results  with  the  mixed  indicator. 
Phosphoric  .\cid : 

XaCl  solution 


Weight  taken 
about   r .     g 

"      I.       ' 

"      0.1     ' 


7-57o 
10.  % 
10.  % 


\'olumctric  solution 

2 

5 

10 


Sodium  Phosphate  Dried.     Residual  Titration : 

Weight  taken  XaCl  solution*    Volumetric  solution 

about  I.     gm.  2.5% 

I.  % 


2 

5 

N 


I. 

"      0.2     "  unnecessary 

^Interpret  %  NaCl  solution  as  grams  per  100  cc. 


Chemical  Laboratories,  Philadelphia  College  of  Pharmacy  and 
Science,  September,  1922. 


ETYMOLOGY  AND  PHARMACY.* 
By  Charles  H.  La  Wall,  Ph.  M. 

If.  as  has  been  said  by  an  eminent  scientist,  "Life  is  a  resultant 
of  various  opposing  and  co-ordinating  forces."  it  is  eciually  true  that 
every  branch  of  human  study  and  endeavor  which  has  come  down 
from  remote  ages  is  an  interesting  complex  of  influences,  many  of 
which  have  long  since  disappeared  and  been  forgotten. 

This  is  i)articularly  true  of  jiharmacy,  which  is  one  of  the  most 
ancient  of  the  arts  and  which,  in  its  present  state,  may  be  likened 


*Read  before  the  1922  Meeting  of  the  Pennsylvania  Pharmaceutical  Asso- 
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to  a  mighty  river  which  has  been  formed  by  the  confluence  of  smaller 
tributaries  and  streams,  some  of  whose  tiny  rivulets  have  all  but 
dried  up  and  disappeared. 

Etymology  and  pharmacy  are  not  directly  connected,  it  is  true, 
but  if  the  origin  and  histories  of  the  names  of  things  in  one  of  the 
subdivisions  of  pharmacy  are  traced,  however  briefly,  a  wealth  of 
material  is  opened  to  view  which  might  be  pursued  further  with  profit 
and  interest. 

Let  us  pursue  this  course  with  reference  to  our  systems  of 
weights  and  measures.  The  word  "'avoirdupois''  is  of  French  origin 
and  comes  from  the  words  "avoir,''  'to  have,  and  "pois"  weight.  The 
word  "Troy"  is  also  of  French  origin,  but  in  this  case  the  applica- 
tion is  less  direct.  "Troyes"  is  the  name  of  a  French  town,  which 
was  an  important  commercial  center  some  centuries  ago.  This  was 
at  a  time  when  coins  were  so  frequently  clipped  or  diminished  in 
weight  by  the  sovereigns  who  issued  them  as  a  substitute  for  a  more 
direct  taxation,  that  they  no  longer  passed  for  face  value,  but  had 
to  be  weighed.  The  standards  of  weight  for  this  purpose,  whicli 
originated  in  the  French  city  of  Troyes,  were  so  satisfactory  and  so 
frequently  referred  to  that  they  became  widely  adopted  for  weighing 
precious  metals  and  later  were  made  applicable  to  medicines. 

The  word  '"metric"  comes  from  the  Greek  "metron,"'  to  mea- 
sure. 

Now  taking  up  the  subdivisions  of  these  three  systems  and  be- 
ginning in  reverse  order  of  their  previous  consideration,  in  the  metric 
system,  the  word  "metre"  comes  from  the  same  root  as  "metric,"  the 
word  "litre''  comes  from  a  Greek  word  "litra,"  signifying  a  unit  of 
weight  in  use  in  ancient  times  and  scnnetimes  translated  "pound." 

The  word  '"gram"  also  comes  from  an  ancient  (jreek  weight, 
"gramma,"  in  use  in  early  times. 

The  ounce,  which  is  a  imit  common  to  both  Troy  and  avoirdu- 
pois, is  from  the  Latin  "uncia.''  a  twelfth  of  a  pound  or  a  twelfth  of 
a  foot,  as  the  case  might  be,  and  is  from  the  same  root  as  the  word 
"inch,"  which  is  somewhat  further  removed  in  its  resemblance. 

The  drachm  is  from  the  Attic  (ancient  Greek),  "drachma,"  a 
small  silver  coin  often  actually  used  as  a  weight. 

The  word  "grain"  is  from  the  Latin  '"granum."  a  small  seed  or 
kernel,  and  was  originally  the  kernel  of  wheat,  as  ancient  English 
statutes  reveal. 
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The  pound  is  from  the  I^itin  "pondo,'"  meaning  weight.  The 
scruple  is  also  from  the  Latin,  the  word  "scrupulus"'  meaning  a 
small  stone,  and  in  its  original  tongue  the  term  was  used  to  denote 
fractional  parts  of  time,  measures  of  length,  area,  etc. 

The  pennyweight  is  from  the  English  and  was  actually  the  weight 
of  the  coin  called  the  "penny,"  as  established  by  one  of  Britain's 
former   rulers. 

Taking  now  the  measures  of  volume,  the  gallon  is  from  an  old 
French  word,  "galon,"'  meaning  a  large  bowl.  The  pint  is  of  dubious 
etymolog\'.  Apparently  it  comes  from  the  Spanish  "pinta,"  which  is 
a  term  derived  from  the  Latin  "pictus,''  meaning  marked  or  painted 
and  probably  indicates  a  marked  subdivision  of  a  large  vessel. 

The  word  "drop''  comes  from  the  x\nglo-Saxon  "dreopan,'' 
from  which  root  we  also  get  the  commonly  used  word  "drip.'' 

The  minim  is  from  the  Latin  "minimus,"  literally  the  small- 
est. 

Of  the  fourteen  commonly  used  terms  outlined  in  the  foregoing 
brief  article  we  have  represented  Greece,  Italy,  France.  Spain,  Sax- 
ony and  England  and  the  composite  character  of  our  art  becomes 
evident. 
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The  complexity  of  the  problems  of  life  in  health  and  disease  is 
a  serious  limiting  factor  in  the  progress  toward  more  efficient  reme- 
dial agents.  The  important  advances  in  this  held  have  usually  re- 
sulted from  the  work  of  many  individuals  trained  not  only  in  chem- 
istrv-  but  also  in  the  various  branches  of  biology  and  medicine.  Chem- 
ical studies  undertaken  with  no  thought  of  their  bearing  ui)on  the 
treatment  of  disease  often  supply  the  foundations  for  the  develop- 
ment of  most  valuable  medicinal  products. 
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In  ail  attempt  to  inventory  our  progress  in  medicinal  chemistry 
we  are  confronted  by  a  vast  number  of  individual  researches  which 
contribute  directly  or  indirectly  to  our  knowledge  of  disease  and  its 
treatment  by  chemical  agencies.  Progress  is  probably  more  rapid 
than  at  any  previous  time,  owing  to  the  widespread  interest  in  the 
subject  and  to  the  application  of  newly  discovered  chemical  prin- 
ciples ;  nevertheless  if  we  had  some  adequate  means  for  co-ordinating 
the  work  of  the  army  of  clinicians,  pharmacologists,  biologists,  and 
chemists  upon  whose  researches  the  health  and  happiness  of  the 
human  race  are  so  largely  dependent,  the  rate  of  progress  would  be 
increased  many  fold.  Any  lack  of  co-ordination  and  co-operation  in 
the  attack  upon  disease  constitutes  a  tragedy  many  times  re-enacted. 

An  example  of  the  time  that  may  elapse  between  the  synthesis 
of  a  new  compound  and  the  discovery  of  its  physiological  properties 
is  afforded  by  the  anti-oxime  of  perillaldehyde,  which  was  prepared 
in  the  laboratory  of  a  German  chemical  plant  in  1910  and  nine  years 
later  was  made  the  subject  of  a  Japanese  patent  on  account  of  its 
sweetening  power,  which  is  said  to  be  from  four  to  eight  times  as 
great  as  that  of  saccharin. 

It  is  consequently  difficult  to  evaluate  the  progress  in  this  field 
during  any  definite  period  or  to  give  credit  to  those  whose  work  may 
lead  to  most  important  discoveries.  In  the  limits  of  this  brief  re- 
view no  attempt  has  been  made  to  give  complete  references  or  credit 
for  progress  to  which  many  workers  have  contributed. 

During  the  last  two  years  there  has  been  the  usual  flood  of  new 
remedies,  but  comparatively  few  of  these  represent  real  progress 
while  many  of  them  are  distinctly  inferior  to  products  already  avail- 
able. 

In  many  instances  there  is  a  marked  tendency  to  return  to  older 
forms  of  medication,  which  have  in  the  meantime  been  largely  re- 
placed by  newer  remedies  or  "pure  principles."  Some  of  the  so- 
called  pure  principles  fail  to  represent  the  activity  of  the  crude 
product  from  which  they  are  derived,  thus  disclosing  the  need  for 
further  knowledge  of  the  chemistry  of  the  parent  product  as  well  as 
of  the  substances  that  can  be  prepared  from  it.  This  is  especially 
true  of  the  crude  vegetable  drugs,  since  in  the  preparation  of  "pure" 
plant  principles,  physical  and  chemical  changes  take  place,  with  the 
resulting  destruction  of  the  original  colloidal  complexes  and  accom- 
panying changes  in  the  solubilities  of  active  constituents  and  their  ab- 


Am    lour.   Pharm.?  PlianiiaCCltticu!   CllClllistrX  ()^i) 

Oct.,  1922.  S 

sorption  when  administered  to  animals.  John  L'ri  Lhnd  was  a 
pioneer  in  pointing  out  these  facts  and  has  made  many  valuable  ob- 
servations upon  the  colloidal  nature  of  plant  constituents.  I  lis  orig- 
inal studies,  published  in  the  Proccccdings  of  the  American  Pharma- 
ceutical Association,  1876-1889,  are  very  interesting  in  the  light  of 
recent  developments. 

Digitalis  offers  an  excellent  example  of  the  failure  to  isolate 
substances  which  fully  represent  the  physiological  activity  of  the 
plant.  Probably  no  drug  has  a  more  voluminous  literature  than 
digitalis,  which  has  been  the  suljject  of  extensive  researches  by 
Schmiedeberg,  Kiliani,  Cloetta,  Kraft  and  many  others.  Cloetta' 
now  reports  the  isolation  of  pure  crystalline  digitoxin  which  differs 
from  any  of  the  previously  prepared  digitoxins,  all  of  which  are  con- 
sidered by  Cloetta  to  be  impure  mixtures.  Pomeroy  and  Heyl  - 
suggest  the  ready  hydrolysis  of  digitalis  principles  as  an  explanation 
of  the  varying  results  obtained  in  the  investigation  of  the  drug,  and 
also  call  attention  to  the  observation  of  Tschirch  that,  while  acetone 
removes  the  entire  activity  from  digitalis  leaf  and  its  aqueous  ex- 
tracts, the  acetone  extract  does  not  represent  the  entire  activity  of  the 
drug.  Extraction  of  an  aqueous  extract  by  chloroform  resulted  in 
a  loss  of  more  than  half  of  the  total  acti\nty.  Tschirch  believes  that 
the  activity  of  digitalis  is  due  to  the  mutual  effects  of  the  various 
glucosides  and  is  not  the  simple  sum  of  the  activity  of  the  individual 
glucosides.  Powdered  digitalis  leaf  and  a  tincture  or  infusion  pre- 
pared from  it  are  probably  the  best  forms  for  the  administration  of 
digitalis,  notwithstanding  the  years  of  research  which  have  been  de- 
voted to  this  drug.  This  is  also  true  of  many  other  vegetable  drugs 
which  are  imperfectly  represented  by  the  constituents  that  have  been 
isolated  or  from  which  no  active  principle  has  been  separated. 

Although  there  is  a  vast  accumulation  of  data  upon  the  composi- 
tion of  plants,  we  know  very  little  about  the  exact  physical  condition 
and  chemical  composition  of  the  sul)stances  as  they  exist  in  the  plant 
cell  before  any  changes  have  taken  place.  The  methods  which  Os- 
borne and  his  co-workers  ^  applied  in  the  investigation  of  fresh  spin- 
ach and  alfalfa  would  undoubtedly  yield  valuable  results  if  employed 
in  the  analysis  of  vegetable  drugs. 

V.  Chem.  Soc,  120,  i   (1921),  39. 

^  Am.  J.  Pharm.,  9^  (1920),  394. 
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Cod-liver  oil,  always  popular  with  the  laity,  had  for  a  long  time 
been  neglected  by  the  medical  profession  until  it  was  found  to  be 
very  rich  in  vitamin-A.  Since  this  discovery  was  made  its  use  has 
been  constantly  increasing  and  its  properties  have  been  generally 
ascribed  to  its  vitamin  content.  It  has  been  shown  to  have  a  marked 
effect  upon  the  calcium  metabolism,  but  this  property  is  probably  not 
due  to  vitamin-A,  since  cod-liver  oil  is  much  more  effective  than  but- 
ter fat  in  preventing  rachitic  conditions,  even  when  the  latter  is 
added  to  the  diet  in  sufficient  quantities  to  supply  much  more  than 
the  normal  requirement  of  vitamin-A.*  It  has  also  been  reported 
that  cod-liver  oil  retains  its  anti-rachitic  properties  after  the  destruc- 
tion of  vitamin-A  by  exposure  to  heat  and  air.  It  is  probable  that 
the  physiological  effects  of  cod-liver  oil  are  due  in  part  to  its  un- 
saturated fatty  acids  and  its  iodine  content.  It  is  interesting  to  note 
that  the  American  Relief  Administration  in  Russia  is  supplyng  cod- 
liver  oil  to  many  day  nurseries  and  children's  homes. 

Chaulmoogra  oil  which  has  been  used  for  many  years  in  the 
treatment  of  leprosy  with  indifferent  success  has  acquired  new  in- 
terest since  the  preparation  of  the  ethyl  esters  and  sodium  salts  of 
the  unsaturated  acids  has  made  it  possible  to  administer  the  remedy 
intramuscularly.  Brilliant  results  are  being  obtained  and  the  treat- 
ment seems  to  be  specific  in  leprosy. 

The  administration  of  substances  by  inhalation  for  their  thera- 
peutic eft'ects  was  suggested  by  the  studies  of  war  gases  and  in  some 
cases  this  may  prove  to  be  a  valuable  means  of  treatment.  A 
rather  crude  attempt  is  the  proposed  treatment  of  tuberculosis  by  the 
inhalation  of  finely  divided  calcium  carbonate.  James  Todd  ■'  has 
made  interesting  experiments  on  the  treatment  of  infected  animals 
by  inhalation  of  ozonized  air,  and  has  followed  this,  with  the  co- 
operation of  physicians,  by  the  treatment  of  human  cases  of  tubercu- 
losis and  other  germ  diseases  with  ozonized  oils. 

The  physiological  eff'ects  of  benzyl  alcohol  and  its  esters  were 
studied  by  Alacht,  who  found  that  they  had  a  relaxing  effect  on 
smooth  muscle.  Together  with  the  known  benzyl  esters,  a  number 
of  new  benzyl  compounds  having  the  typical  benzyl  effect  have  been 
utilized  with  success  in  the  treatment  of  many  conditions  where  a 
sedative  action  on  smooth  muscle  tissue  is  desired. 

*lhid.,  50  (1922),  5. 

°  "Experiments  with  O.xygcii  in  Disease."  Piltsl)urgli,  Pa.,  1921. 
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The  relative  toxicity  of  a  number  of  alcohols  has  been  deter- 
mined by  Macht,"  who  found  an  increasing  toxicity  in  the  series 
methyl,  ethyl,  propyl,  butyl,  and  amyl.  The  secondary  alcohols  were 
less  toxic  than  the  corresponding  primar  alcohols.  Kamm  '  tested 
the  normal  alcohols  on  Paramccia  and  reduced  his  results  as  well 
as  those  of  Macht  to  the  numerical  expression  i  13  :  3  -  :  3  •'  :  3  ■*-  -, 
the  molar  toxicity  of  any  member  of  the  series  being  three  times  that 
of  the  preceding  member. 

Pure  isopropyl  alcohol  is  now  available  in  such  quantities  that 
it  can  be  used,  where  applicable,  as  a  substitute  for  ethyl  alcohol.  Al- 
though more  poisonous  than  ethyl  alcohol,  it  is  also  more  active  as  an 
antiseptic  and  it  might  therefore  replace  ethyl  alcohol  where  used  for 
its  preservative  action. 

Denatured  alcohol  is  finding  wider  use  in  the  manufacture  of 
medicinal  products  and  in  the  interest  of  economy  its  use  will  no 
doubt  be  further  extended. 

The  autoxidation  of  ethyl  ether,  with  the  formation  of  ether 
peroxide,  hydrogen  peroxide,  aldehyde,  and  acetic  acid,  which  is 
described  by  Clover,-  may  have  an  important  bearing  on  its  use  as  an 
anesthetic.     The  oxidation  is  greatly  accelerated  by  light. 

A  number  of  dyes,  particularly  the  acridine  dyes,  find  a  con- 
tinually increasing  use  as  antiseptics.  Further  studies  in  the  acridine 
series  have  led  to  the  preparation  of  2-ethoxy-6,  9-diaminoacridine, 
which  is  said  to  be  superior  to  the  acridine  compounds  now  in  use. 
A  number  of  other  dyes  have  been  found  to  be  active  germicides. 
Mercurochrome,  dibromo-oxymercury-fluorescein.  seems  to  be  a  very 
useful  urinary  antiseptic  and  Hirschfelder  ^  has  found  the  mercury 
compounds  of  saligenin  and  of  /i-hydroxy-;n-nitrophenyl  carbinol  to 
be  effective  as  antiseptics.  Johnson  and  Lane  ^'^  have  prepared  sev- 
eral new  derivatives  of  resorcinol,  and  have  found  that  the  phenol 
coefficients  of  the  series,  via.,  resorcinol,  ethyl  resorcinol.  «-propyl 
resorcinol,  ;;-l)utyl  resorcinol,  increase  in  the  following  order  0.3,  1.5, 
4.3.  8.0.  This  oljservation  will  be  of  value  in  future  work  on  anti- 
septics.    The  comparative  toxicity  of  germicides  to  bacteria  of  dif- 

*  C.   A.,    IS    (\C)2\).    \22. 

'•Science,  54  (1921),  55. 

V.  Am.  Chem.  Soc,  44   (1922),   1107. 

^  Ibid.,  42  (1920),  2678. 

'"Ibid.,  43  (1921).  3-18. 
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ferent  species,  or  even  different  strains,  is  not  constant.  The  applica- 
tion of  this  "specificity  of  disinfectants"  to  the  practical  testing  and 
use  of  germicides  was  first  emphasized  by  Walters.^ ^  It  has  been 
found  that  even  the  various  chlorine  disinfectants  differ  greatly  in 
their  relative  toxicity  to  various  organisms.  Attention  is  called  to  the 
efficiency  of  steam-distilled  pine  oil  in  killing  B.  typhosus  and  the 
high  resistance  of  M.  aureus  and  B.  antliracis  to  this  agent.' - 

Cymene  and  piperitone,  a  constituent  of  certain  eucalyptus  oils, 
may  serve  as  sources  for  the  commercial  production  of  thymol,  one 
of  the  valuable  remedies  in  hookworm  infections.  Carvacrol  has  been 
found  to  be  fully  as  effective  as  thymol,  and  since  it  can  be  readily 
prepared  from  cymene,  it  should  find  extensive  use.  Chloroform  and 
carbon  tetrachloride  have  also  been  successfully  used  in  hookworm 
infection. 

Cinchophen  continues  to  increase  in  popularity  and  a  number  of 
closely  related  compounds  have  been  placed  on  the  market.  Bogert 
and  Abrahamson  ^^  suggest  that  a  new  thiazole  derivative  which  they 
have  prepared,  2-phenylbenzothiazole-6-carboxylic  acid,  may,  from  its 
analogy  to  cinchophen,  have  similar  physiological  properties. 

A  number  of  new  barbituric  acid  derivatives  have  been  prepared 
and  some  of  them  have  been  placed  on  the  market,  but  barbital 
seems  to  be  fully  as  efficient  as  any  of  the  newer  derivatives.  Lumi- 
nal has  been  found  particularly  valuable  in  epilepsy. 

The  organic  arsenic  derivatives  are  the  subject  of  much  im- 
portant research.  Arsphenamine  and  neoarsphenamine  remain  as  the 
most  valuable  remedies  in  syphilis,  although  promising  results  have 
been  attained  with  some  of  the  newer  compounds.  ^^luch  progress 
has  been  made  in  the  methods  of  manufacturing  and  testing  arsphen- 
amine and  neoarsphenamine,  and  products  less  toxic  than  the  orig- 
inal imported  products  are  now  available.  Stieglitz  and  co-workers  ^^ 
have  jirepared  5,5'-mercuri-bis-3-nitro-4-hydroxyphenylarsonic  acid 
and  are  continuing  the  investigation  with  the  object  of  producing  i 
compound  for  therapeutic  use  containing  both  arsenic  and  mercury. 

Bismuth,  administered  intramuscularly,  in  the  form  of  potassium 
and  sodium  tartrobismuthate  suspended  in  oil  or  bismuth  and  am- 

".'Ihi.  /.  Pub.  Health,  7   (1917),  1030. 

"U.  S.  Dcpt.  Agr.,  Bur.  Chcm.,  Bull.  989  (1921),  n. 

"/.  Am.  Chcm.  Soc,  44  (1922),  826. 

"/fcit/.,  43  (1921),  1185. 
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niDiiiuni  citrate  in  aqueous  solution,  is  reported  to  act  as  a  specific  in 
syphilis. 

Extensive  researches  have  l>een  devoted  to  the  cinchona  alkaloids. 
Jacobs  and  Heidelberger  have  prepared  many  new  derivatives  in  the 
cinchona  series  with  the  object  of  finding  compounds  that  will  have 
a  specific  action  in  pneumonia.  Through  the  studies  of  Bass,  the 
quinine  treatment  of  malaria  has  become  much  more  effective,  but  it 
is  not  improbable  that  some  new  derivative  of  the  cinchona  alkaloids 
will  be  found  which  will  be  even  more  efficient  than  quinine.  An 
alkaloidal  product  from  Lobelia  inflafa  prepared  by  a  patented 
process  is  now  on  the  market.  W'ieland,''  who  studied  the  alkaloids 
of  lobelia,  isolated  two  crystalline  alkaloids,  lobeline  and  lobelidine. 
These  alkaloids  will  probably  be  useful  theapeutic  agents.  Cushy 
has  made  the  interesting  observation  that  /-hyoscine  is  fifteen  to 
eighteen  times  as  active  as  (/-hyoscine  as  a  mydriatic,  but  that  the  two 
forms  are  identical  in  their  action  on  the  central  nervous  system 
and  therefore  in  their  production  of  "twilight  sleep.'' 

Karrer  ^°  and  co-workers  have  prepared  a  number  of  new  amino 
alcohols  and  cholines,  some  of  which  have  an  action  on  the  uterus 
similar  to  that  of  ergot.  Shepherd's  purse  {Caf'sclla  bursa-pasforis) , 
which  was  used  during  the  war  as  a  substitute  for  ergot,  has  been 
found  to  contain  choline  and  acetylcholine ;  the  presence  of  tyramine 
is  regarded  as  probable  and  that  of  histamine  doubtful. 

The  manufacture  of  digestive  enzymes  from  animal  sources 
has  been  carried  on  chiefly  for  medicinal  preparations  but  they  are 
now  being  used  in  increasing  quantities  in  the  food,  leather  and  tex- 
tile industries. 

The  use  of  gland  extracts  in  medicine  is  rapidly  increasing  and 
valuable  contributions  are  being  made  to  our  knowledge  of  the  com- 
position of  these  extracts.  Notable  among  such  studies  is  the  work 
of  Kendall  on  thyroxin,  the  active  substance  of  the  thyroid  gland. 
A  concentrated  preparation  of  the  internal  secretion  of  the  pancreas 
is  said  to  have  been  used  with  remarkable  success  in  cases  of  dia- 
betes. The  active  principles  of  the  pituitary  have  not  yet  been  de- 
termined, although  much  progress  has  been  made  by  Abel,  Dale, 
Dudley  and  others.     Drummond  and  Cannan  ^'    state  that  tethelin 

"Bcr.,  34  (1921),  1784. 

"/.  Chem.  Soc,  210,  i  (1021),  228. 

"C.  A.,  16  (1922),  1974. 
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is  an  impure  mixture  of  lipoids,  and  that  the  anterior  lobe  of  the 
pituitary  does  not  seem  to  influence  growth.  Ovarian  and  placental 
extracts  have  been  found  very  useful  in  disturbances  of  menstrua- 
tion and  pregnancy. 

Vitamins  are  to  be  considered  from  the  standpoint  of  foods,  as 
cod-liver  oil  and  certain  yeast  preparations  are  the  only  useful  vita- 
min-containing products  that  can  be  classed  as  medicines.  It  is 
possible  that  with  further  knowledge  of  the  functions  of  vitamins 
and  their  separation  from  plant  and  animal  products,  vitamin  prep- 
arations will  become  valuable  as  medicines. 

McClendon  ^*  has  suggested  that  our  use  of  refined  table  salt 
is  a  mistake,  and  that  it  might  be  well  to  substitute  a  sterilized  sea 
salt  which  would  supply  not  only  iodine,  but  also  numerous  other 
elements  which  may  be  deficient  in  the  diet. 

The  relation  of  calcium  metabolism  to  rickets  has  been  the  sub- 
ject of  much  study.  Sunlight  has  been  found  to  have  an  efifect 
similar  to  that  of  cod-liver  oil  on  rachitic  animals.  JMason  states 
that  calcium  chloride  is  better  absorbed  than  calcium  lactate  and  it 
is  interesting  to  note  that  a  single  dose  of  cod-liver  oil  administered 
with  the  lactate  seemed  to  increase  the  absorption  of  calcium. 

Colloidal  metals  have  been  used,  in  many  cases  with  apparent 
success,  in  combating  various  infections.  Colloidal  antimony  is  re- 
ported as  being  very  efficacious  in  the  treatment  of  leprosy. 

Corresponding  to  the  toxic  relations  l^etween  arsenic  and  arsen- 
ious  acids,  the  ions  of  selenious  and  tellurious  acids  have  been  found 
to  be  much  more  effective  in  killing  bacteria  than  the  ions  of  selenic 
and  telluric  acids.  Cermanium  dioxide  has  been  found  to  stimulate 
the  formation  of  red  l)lood-cells. 

Viewing  the  manufacture  of  medicinal  products  from  an  indus- 
trial standpoint,  small-scale  operations  are  the  rule  and  engineering 
and  factory  practice  is  frequently  not  up  to  the  standard  required 
for  larger  operations.  Much  can  be  gained  by  a  careful  study  of  the 
methods  employed  in  other  branches  of  chemical  industry  where  suc- 
cess is  dependent  upon  progress  in  engineering  and  upon  economical 
management. 

^"Science,  53  (1922),  358. 
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ADEPS  HOMINIS:  A  RELIC  OF  PREHISTORIC 

THERAPY.  7 

By  Dr.  M.  A.  Von  Andel,  Gorinchem,  Netherlands. 

One  of  your  illiistrit)us  countrymen,  Sir  James  Mackenzie,  whose 
masterly  treatises  on  practical  medicine  have  contributed  so  largely 
to  enhance  the  reputation  of  English  clinical  science  and  art  on  the 
Continent,  in  the  preface  to  his  work  on  "The  Future  of  Medicine," 
describes  our  art  as  evolving  slowly  out  of  a  jxist,  in  wliicli  facts  and 
fancies,  faiths  and  beliefs,  and  many  superstitions  were  strangely 
commingled.  Assuming,  as  we  are  entitled  to  do,  that  medicine  has 
watched  over  the  cradle  of  mankind,  and  that  there  may  even  have 
existed  an  instinctive  embryonic  sort  of  medical  knowledge  before 
the  appearance  of  man  in  his  present  form,  we  need  not  be  sur- 
prised that  an  art  transmitted  from  such  a  past  has  retained  down  to 
our  own  times,  vestiges  of  that  remote  antiquity,  as,  analogously, 
the  rudimentary  organs  of  men  and  many  animals  preserve  the  marks 
of  their  primitive  ancestors. 

Survivals. 
It  would  appear,  then,  that  the  origin  of  such  relics  of  the  past 
reaches  back  to  a  period  prior  to  that  which  the  history  of  medicine 
covers,  since  it  pertains  to  a  stage  in  the  development  of  the  mental 
faculties  of  mankind,  when  emotions,  belief,  and  science  had  not 
yet  differentiated,  and  existed  only  as  amorphous  germs  in  the  chaotic 
mass  of  primitive  conceptions.  Therefore,  these  vestiges  present 
themselves  to  us  as  transmissions  from  the  dawn  of  human  in- 
telligence, and  accordingly  may  be  of  service  in  the  study  of  the 
depths  and  intuitions  of  the  untrained  mind  of  our  contemporaries 
which  is  on  a  level  with  that  of  primitive  man.  Such  survivals  gen- 
erated from  the  prevailing  beliefs  of  a  rude  and  barbaric  society, 
have  lingered  on  and  permeated  the  official  science  of  later  ages,  re- 
taining their  vitality  and  authority  until  finally  discredited  by  the 
progress  of  research  and  the  growth  and  development  of  rational 
opinion.  Nevertheless,  even  when  officially  condemned  and  refuted 
by  their  former  patrons,  these  superstitions  have  persisted  amongst 

*Paper  read  before  the  Section  of  Pharmacy,  Tliird  International  Con- 
gress of  the  History  of  Medicine,  London,  July,  1922. 
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those  classes  of  the  population  who  are  still  firmly  attached  to  old- 
fashioned  beliefs  and  customs,  or  whose  mental  faculties  are  not  far 
enough  developed  to  understand,  or  to  value  the  rationale  and  re- 
sults of  scientific  research,  and  who,  on  this  account,  are  at  the 
mercy  of  the  obscurantist  sentiment  and  practice  of  their  class.  \W. 
shall  find  that  a  great  number  of  medicines,  and  especially  those  of 
an  animal  nature,  owe  their  reputation  to  factors  that  seem  worth- 
less to  us,  but  nevertheless  regard  for  these  factors  has  excited  a 
powerful  influence  in  keeping  alive  faith  in  such  remedies,  and  in 
perpetuating  the  use  of  them  which  goes  back  to  the  childhood  of 
the  race,  in  an  age  earlier  even  than  that  computed  by  the  German 
medical  historian,  Hofier,  who  explains  such  superstitions  in  medi- 
cine as  survivals  of  ritual  sacrifices.^  It  is  the  object  of  this  paper  to 
adduce  evidence  in  support  of  the  probability  of  this  doctrine  from 
an  example  occurring  in  present-day  folk-medicine,  although  it  may 
not  be  possible  to  give  a  definitive  solution  of  so  intricate  a  prob- 
lem. 

Unguentum  Adipis  Hominis. 
Among  the  many  ointments  of  animal  origin  in  present-day  use 
in  Dutch  folk-medicine,  one  reported  to  contain  human  fat  still  en- 
joys a  certain  vogue  as  an  application  for  dislocations  and  lameness. 
It  usually  goes  vinder  the  name  of  "Hangman's  Salve,''  or  "Poor  Sin- 
ner's Fat."  As,  however,  capital  punishment  was  abolished  in  the 
Netherlands  over  seventy  years  ago,  there  is  very  little  chance  of  the 
confiding  customer  getting  the  genuine  article.  \\'hat  he  is  likely  to 
receive  is  a  very  little  portion  of  suet  in  a  tiny  box,  and  so  to  fare  no 
better  than  the  hero  in  the  tale  of  Heinrich  Seidel,  who  sought  in  vain 
for  gnat's  fat  to  which  thaumaturgic  therapeutic  properties  were 
ascribed.  In  former  times,  however,  such  a  miscarriage  of  quid  pro 
quo  in  the  transaction  seldom  took  place.  For,  in  the  eighteenth  cen- 
tury, genuine  adcps  hominis  was  still  regularly  stocked  in  the  apothe- 
caries' shops.  One  of  my  compatriots,  describing  and  denouncing 
the  abuses  with  which  the  ajxDthecaries  of  his  time  were  charged, 
and,  in  particular,  their  tendency  to  trespass  on  the  territory  of  med- 
ical practice,  inveighs  against  them  for  selling  the  most  revolting 
compounds,  including  ointments  containing  parts  of  venomous  ani- 
mals, and  even  human  fat,"  but  that  denunciation  was  far  from 
being  just,  because  human  fat  was  on  the  list  of  "simples'"  in  the  of- 
ficial dispensatories  of  that  date. 
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Cures  Ascribed  to  Human  Fat. 
It  will  suffice  to  specify  two  cases  in  which  human  fat  was  Ijc- 
lieved  to  have  miraculous  powers.  A  popular  author  of  the  seven- 
teenth century  relates  that  a  soldier,  who  was  transfixed  by  a  sjiear. 
recovered  completely  from  what  else  had  i)roved  a  fatal  wound  by 
taking  as  a  vulnerary,  a  mixture  of  human  fat,  blood  of  a  he-goat, 
and  Benedict  water  in  beer,"  and  an  ointment  consisting  of  human  fat, 
dog's  fat,  and  the  marrow  of  a  horse-bone  was  recommended  as  a 
sovereign  remedy  for  cramps.  These  ointments  seem  to  have  been 
in  common  use,  since  \'esalius,  giving  directions  for  the  boiling  of  the 
bones  of  a  corpse  in  order  to  prepare  a  skeleton,  includes  an  injvuic- 
tion  that  the  fat  floating  on  the  surface  of  the  water  should  be  care- 
fully collected  as  the  fat  is  held  in  high  esteem  as  an  excellent  oint- 
ment for  wounds,  and  to  restore  the  functions  of  tendons  and  nerves.* 

Sources  of  Supply. 
The  opportunities  of  obtaining  supplies  of  human  fat  were  not 
confined,  however,  to  the  boiling  of  corpses  for  skeleton-making.  It 
was  also  obtained  from  the  corj^ses  of  healthy,  vigorous  persons  who 
had  come  to  a  violent  end,  that  being  a  sine  qiia  non  for  the  medici- 
nal value  of  the  fat.  Cabanes  records  that  in  1572,  during  the  mas- 
sacre of  St.  Bartholomew  at  Lyons,  the  bodies  of  the  fattest  victims 
were  delivered  to  the  apothecaries,  who  extracted  the  fat  from  them,'' 
and  a  similar  incident  occurred  in  the  history  of  my  native  town,  Go- 
rinchem,  in  South  Holland.  About  the  date  of  the  massacre  of  St. 
Bartholomew  the  insurgents,  or  water-beggars  as  they  called  them- 
selves, having  raided  the  town,  which  up  to  that  time  had  been  loyal 
to  the  King  of  Spain,  captured  about  twenty  monks,  and  carried 
them  off  to  Brielle,  AVhere  the  prisoners  were  tortured  and  put  to 
death.  The  mob  treated  the  corpses  of  the  victims  in  the  most 
hideous  manner.  The  bodies  were  cut  open,  hung  on  ladders,  like 
the  carcases  of  pigs,  and  the  fat  collected  and  afterwards  sold  at 
Gorinchem  presumably  because  that  Was  the  place  of  origin  of  the 
commodity.*"*  Apart  from  these  special  cases,  other  sources  of  supply 
were  provided  by  military  operations.  In  IMotley's  "History  of  the 
United  Netherlands,"  we  read  that  during  the  siege  of  Ostende 
(1601),  after  each  engagement,  the  Dutch  surgeons  sallied  forth 
over  the  stricken  field  and  brought  back  well-filled  bags  of  human 
fat,"  and  Johann  Dietz,  a  surgeon  who  took  part  in  the  battle  of  Ofen 
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(1686)  tells  us  in  his  Reminiscences  that  the  bodies  of  the  Turks 
slain  in  the  battle  were  flayed,  the  fat  boiled  out,  collected  in  big-  bags, 
and  conveyed  to  the  camp  of  the  conquerer.^  Another  fairly  regular, 
although  not  abundant,  source  of  supply  was  the  bodies  of  executed 
criminals,  the  fat  of  which  was  the  perquisite  of  the  executioner,  who 
sold  it  to,  and  even  treated  patients  with  it,  thus  becoming  an  un- 
welcome competitor  with  the  apothecaries  and  the  medical  practi- 
tioners. In  his  "History  of  Pharmacy  in  Cologne,"  Alfred  Schmidt 
states  that  in  1584  the  doctors  and  surgeons  of  Eger  protested  against 
the  leave  given  to  the  executioner  to  melt  out  the  fat  of  his  "sub- 
jects." "  Another  and  even  more  gruesome  source  of  supply  was 
from  the  slowly-mouldering  bodies  of  criminals  exposed  on  stakes. 
In  that  case,  as  a  Dutch  author  informs  us,  the  simplest  method  was 
to  place  vases  under  the  heads  of  the  bodies.  Human  fat  was  the 
principal  ingredient  in  the  famous  salve  with  which  the  executioner 
dressed  the  dislocated  limbs  of  the  miserable  beings  who  had  been 
subjected  to  torture. 

The  Surgeon-Executioner. 

This  curious  conjunction  of  surgeon-executioner  was  by  no 
means  uncommon  in  the  Netherlands,  and  with  the  connivance  of  the 
authorities,  the  dual  function  survived  until  the  middle  of  the  eight- 
eenth century.^"  In  other  countries  the  repute  of  the  executioner 
and  his  marvellous  salves  seems  to  have  been  no  less  prevalent  and 
persistent.  In  the  memoirs  of  the  French  Napoleonic  soldier,  Ser- 
geant Francois  Burgogne,  an  account  is  given  of  an  untoward  in- 
cident in  which  the  executioner  and  his  salve  played  a  disconcerting 
part.  Arriving  after  a  fatiguing  march  at  a  small  Spanish  town, 
Burgogne  and  his  comrades  asked  their  billet-host,  an  aged  bachelor, 
to  procure  them  some  butter  or  other  fat  to  prepare  their  meal.  He 
expressed  with  regret  his  inability  to  do  so,  but,  in  his  absence  the 
soldiers,  in  searching  through  the  house,  came  upon  three  small  boxes 
containing  fat,  which  they  ''commandeered,''  and  used  with  their 
meagre  meal  of  beans.  On  the  return  of  their  host  the  soldiers  took 
him  to  task  for  his  inhospitableness,  only  to  learn  to  their  consterna- 
tion and   horror  that   thev  had  been   swallowincf  human    fat   which 
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their  landlord,  who  was  the  local  executioner,  had  in  stock  for  oint- 
ment-making. Even  as  late  as  the  end  of  the  eighteenth  century,  (hir- 
ing the  French  Revolution,  the  fat  of  the  victims  of  the  guillotine 
was  in  demand,  and  Cabanes  states,  on  the  authority  of  de  Ualzac, 
that  in  his  time  the  aristocrats  of  Sanson  sold  little  boxes  of  suet  to 
the  applicants  iuv  "graisse  de  supi)licie.' 


'"  u 


A  Suggested  Rationale. 

From  the  foregoing  examples,  it  is  evident  that  most  store  was 
set  on  the  human  fat  taken  from  the  bodies  of  persons  who  had 
suffered  a  violent  death,  and  a  similar  principle  runs  through  the 
greater  part  of  folk-medicine,  in  relation  to  remedial  sul)stanccs  of 
human  origin.  Therapeutical  powers  have  been  vulgarly  ascribed  to 
nearly  every  part  or  excretion  of  the  human  body,  and  a  poetical  (icr- 
maii  apothecary  of  the  eighteenth  century  has  enumerated  twenty- 
two  different  remedies  derived  from  this  source. 

It  is  impossible,  within  the  limits  of  this  paper,  even  to  attempt 
to  prove  that  the  principle  of  the  magical  powers  of  the  substances  or 
products  of  a  young  and  healthy  body  underlies  and  actuates  similar 
beliefs  and  customs  of  world-wide  range.  Two  typical  examples 
must  suffice.  These  are  not  strictly  medical,  but  have  an  evidential 
value:  (a)  The  salves  with  which  the  witches  anointed  themselves 
in  preparation  for  the  "Witches'  Sabbath,"  in  addition  to  the  nar- 
cotic herbs,  which  induced  hallucinations,  contained  the  fat  of  young 
children,  which  was  believed  to  have  the  property  of  transferring  to 
the  witch  the  vitality  and  youth  fulness  of  the  child  from  whom  it 
had  been  taken.  This  superstition  of  bygone  times  finds  a  parallel 
in  the  belief  that  the  fat  exuding  from  the  corpses  of  saints  and 
martyrs  possessed  miraculous  healing  powers — c.  g.,  the  miraculous 
oil  produced  by  the  corpse  of  the  Abbess  ^Taria  van  \'olckenisse 
Oerschot,  in  North  Brabant.' - 

As  the  latter  example  show's,  even  at  the  present  time  folk- 
medicine  retains  some  of  the  sui)erstitions  which  formerly  had  a  place 
in  orthodox  medicine.  These  superstitions  had  their  genesis  in  the 
crude  conceptions  by  which  the  awakening  mind  of  primitive  man- 
kind tried  to  explain  the  phenomena  of  Nature.  One  of  the  first 
forms  in  which  the  religious  sense  reveals  itself  is  derived  from  and 
moulded  by  the  feeling  that  there  exists  a  mysterious  interpenetrat- 
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ing  force,  manifesting  in  multitudinous  modes,  and  in  such  grand 
categories  as  energy,  vitality,  beauty,  and  sublimity.  This  mysterious 
power,  which  is  regarded  as  partly  physical  and  partly  spiritual,  is 
generally  denoted  by  its  Melanesian  name  of  "Mana,"  as  it  is  in 
Melanesia  that  the  idea  exists  in  its  purest  form,  but  a  Dutch  anthro- 
pologist has  suggested  for  it  the  alternative  name  of  "Soul  Sub- 
tance.''  '^  It  is  conceived  of  as  being  bound  to  and  part  of  all  sorts 
of  objects  and  creatures,  and  in  order  to  assimilate  the  desired  prop- 
erties of  these  objects  and  creatures,  the  devotee  of  primitive  magic 
strives  to  bring  them  into  external  or  internal  contact  with  himself, 
so  that  he  may  acquire  the  vitality,  health,  or  other  virtue  of  the 
original.  On  this  theory  the  apparently  arbitrary  use  of  many 
remedial  agents  of  animal  origin  may  readily  be  explained  and 
classified. 

It  would  be  a  formidable  undertaking  to  retrace  the  lines  of 
such  a  custom  back  to  their  primitive  sources,  as  they  have  found 
their  way  down  to  the  present  by  devious  and  obscure  channels,  since, 
in  his  lecture  on  "Early  English  Alagic  and  Medicine,''  our  President, 
Charles  Singer,  distinguished  no  less  than  eight  elements  which  con- 
tributed to  the  medical  lore  of  our  Anglo-Saxon  ancestors,  I  despair 
of  discovering  the  true  historical  sources  of  contemporary  folk-med- 
icine. 

In  regard  to  the  explanation  of  the  survival  of  archaic  concep- 
tions and  practices  in  medicine,  the  subject  of  this  paper  is  of  second- 
ary importance.  I  agree  with  the  folk-lorist  Marett  that  the  custom 
herein  described,  which  has  persisted  over  such  a  long  period,  what- 
ever may  be  its  origin,  is  likely  to  conform  to  a  given  popular  stand- 
ard of  mental  development.  On  this  ground  alone,  customs  of  this 
type  have  a  psychological  interest,  as  well  as  a  historical  value.  It 
is  idle  to  expect  to  discover  what  is  at  the  back  of  the  belief  or  cus- 
tom by  catechising  the  believers  in  it.  The  mental  processes  and 
manifestations  of  the  primitive  intelligence  present  the  character 
more  of  a  collective  mental  reflex  than  of  a  distinct  personal  expres- 
sion, and  are  governed  chiefly  by  the  hereditary  semi-conscious  con- 
ceptions and  instinctive  sensations  of  the  group  to  which  they  belong, 
and  these  are  prepotent  over  the  objective  observation  and  interpreta- 
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tion  of  the  facts.  This  state  of  mind,  (listin_t,niished  hy  Levy-I>ruhl 
as  uicnialitc  prchxjiqitc,^''  at  present  still  i,n)verns  the  subjective  life 
and  external  conduct  of  a  majority  of  our  fellow-citizens.  Hence  it 
is  that  the  facts  and  fancies  of  folk-medicine  deserve  to  be  investi- 
gated alike  as  a  form  of  the  pal.xontology  of  human  culture,  and  as 
subjects  suitable  for  the  elucidation  of  the  reactions  of  the  primitive 
and  untrained  mind  to  phenomena  which  mo<lern  medical  science 
seeks  to  rationalize. 
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ABSTRACTS 


Preparation  of  Alkaloidal  Mercuric  Iodides  in  a  Crystal- 
line Condition.  M.  Franqois  and  L.  G.  Blanc.  Comptes  rend.. 
1922,  175,  169- 1 71. — The  amorphous  precipitate  obtained  by  adding 
potassium  mercuric  iodide  to  a  solution  of  an  alkaloidal  salt  can  be 
brought  into  solution  by  warming  it  whilst  suspended  in  the  mother 
liquor  with  a  large  excess  of  hydrochloric  acid  ;  on  then  allowing  to 
cool  slowly  it  is  usually  re-deposited  in  a  crystalline  form.  In  the  ac- 
tual preparation  of  these  crystals,  the  initial  precipitation  may  be 
avoided  by  slowly  mixing  equal  volumes  of  warm  solutions  of  the 
alkaloidal  salt  containing  a  large  amount  of  hydrochloric  acid,  and 
of  potassium  mercuric  iodide,  of  suitable  concentrations.  A  clear 
solution  will  be  thus  obtained  from  which  the  alkaloidal  mercuric 
iodide  is  deposited  in  crystals  on  slowly  cooling.  In  this  way  the 
mercuric  iodides  of  caffeine,  theobromine,  quinine,  morphine,  codeine, 
cocaine,  strychnine,  pilocarpine,  and  sparteine,  and  also  of  quinoline, 
were  prepared.  They  form  brilliant  yellow  crystals,  containing  no 
chlorine  and  no  water  of  crystallization.  They  show  a  tendency, 
Well  marked  in  the  case  of  the  caffeine  compound,  but  scarcely  per- 
ceptible with  the  less  soluble  compounds,  such  as  that  of  quinine,  to 
be  decomposed  by  water  into  mercuric  iodide  and  the  alkaloidal  hy- 
driodide. — Through  Chemical  Ne7vs. 

G.  F.  M. 


Potency  of  Commercial  Vitamine  Preparations. — E.  V. 
IMcCollum  and  Nina  Simmonds,  of  Johns  Hopkins  University  (Jour. 
Am.  Med.  Asso..  1922,  Ixxviii,  1953-1957),  have  tested  six  commer- 
cial vitamine  products  for  vitamine  1>.  Young  rats  were  used  as 
experimental  animals;  they  were  given  a  restricted  basal  diet  for  sev- 
eral weeks,  then  received  the  same  diet  plus  a  commercial  vitamine 
preparation  for  an  additional  period  of  several  weeks.  The  growth 
curve  of  each  rat  was  determined.  The  rats  usually  gained  in 
weight  but  little  if  at  all  during  the  administration  of  the  vitamine 
preparations.  The  deduction  is  made  that  the  commercial  prepara- 
tions did  not  contain  vitamine  15  in  concentrated  form.     IMcCollum 
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and  Simmonds  recoinmended  that  milk  and  leafy  vegetables  be  used 
to  supplement  the  deticiencies  in  the  ordinary  diet  and  to  insure  an 
adequate  supply  of  vitamines.  Salads  should  be  eaten  twice  daily. 
A  liberal  helping  of  greens  and  a  quart  of  milk  or  its  equivalent  in 
the  form  of  manufactured  dairy  products  should  also  be  taken  daily. 
— Through  Joiini.  of  Franklin  Institute. 

J.  S.  H. 

Toxicity  of  Germanium. — The  rare  element  germanium  lies 
next  to  arsenic  in  the  periodic  system.  The  relative  toxicity  of  these 
two  elements  is  therefore  a  matter  of  interest.  F.  S.  Hammett,  J.  II. 
Muller  and  J.  E.  Mowrey,  Jr.,  of  the  University  of  Pennsylvania 
(Jour.  Pliann.  and  Exp.  Therapeutics,  1922,  xix,  337-342),  have 
studied  the  relative  toxicity  of  germanium  dioxide  and  arsenious 
oxide  when  administered  subcutaneously  to  albino  rats.  Arsenious 
oxide  usually  produced  fatal  results  when  given  in  a  dose  of  S 
millegrams  per  kilogram  of  body  weight;  sublethal  doses  caused 
sloughing  at  the  point  of  injection.  Germanium  dioxide  in  doses  as 
great  as  180  millegrams  per  kilogram  of  body  weight  produced 
neither  death  nor  any  apparent  evidences  of  harmful  effect ;  sloughing 
did  not  occur  at  the  point  of  injection.  \\'ith  respect  to  toxicity, 
germanium  resembles  the  tin  group  rather  than  the  arsenic  group  of 
elements. — Through  the  Journ.  of  Franklin  histitute. 

J.  S.  H. 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 

Commercial  Acetvlsalicylic  Acid.  M.  V.  del  Rosario  and  P. 
X'alenzuela.  (Philippine  J.  Sci.,  1922.  20,  15-22.) — Eight  samples  of 
commercial  aspirin  of  German  and  American  manufacture  were 
found  to  vary  in  their  crystalline  form,  color  and  odor,  while  the 
melting  points  ranged  from  127^  to  136°  C,  and  the  percentages  of 
ash  from  o  to  0.059.  ^o  sample  showed  the  melting  point  135°  C. 
given  by  the  Pharmacopoeia  Germanica ;  the  British  Pharmacopoeia 
accepts  133°  C.  With  the  odorless  samples,  that  is,  those  free 
from  appreciable  dissociation,  the  melting  point  was  136°  C,  but  this 
was  obtained  also  with  samples  having  an  aromatic  odor  related  to 
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neither  acetic  nor  salicylic  acid.  Some  of  the  samples  when  dis- 
solved in  alcohol  required  more  than  the  theoretical  proportion  of 
0.2  A'^  sodium  hydroxide  for  neutralization,  and  in  other  cases  more 
of  the  alkali  was  saturated  if  the  neutralized  solution  was  rendered 
alkaline  and  boiled  under  a  reflux  condenser.  The  percentages  of 
free  acetic  and  salicylic  acids  varied  from  o.oii  to  0.026  and  from 
0.002  to  0.015  respectively.  If  well  washed,  aspirin  should  be  free 
from  sulphate  and  chlorine  ions;  and  if  it  is  crystallized  from  a  sol- 
vent other  than  water,  its  melting  point  will  approach  that  of  the 
pharmacopoeias    and    the    tendency    to    undergo    hydrolysis    will    be 

minimized. — Through  The  Analyst. 

T.  H.  P. 


Oxalic  Acid  in  Food. — In  the  "Queries  and  Minor  Notes"  col- 
umns of  the  Journal  of  the  Auicrican  Medical  Association,  the  fol- 
lowing figures  are  quoted  in  reply  to  a  correspondent  who  asked : 
What  foods  contain  calcium  oxalate.  Calcium  oxalate,  says  the 
Journal,  is  the  usual  form  in  which  oxalic  acid  appears  in  the  diet. 
The  amount  of  oxalic  acid  in  different  articles  of  food,  in  parts  per 
thousand,  as  determined  by  Esbach,  is : — 

Ijlack  tea  infused  five  minutes   .  .  2.060 

Cocoa-powder 3-520  to  4.500 

Pepper 3250 

Coffee    0.127 

Parsley   0.006 

Common  beans 0.158 

Potatoes    0.046 

Wheat  bread 0.047 

Crust    o.  1 30 

Buckwheat  flour    0.171 

P>arleymeal    0.039 

Maize  flour 0.033 

Sorrel    2.740  to  3.630 

Spinach    1.9 10  to  3.270 

Rhubarb    2.466 

Brussels   sprouts 0.020 

Cauliflower   0.003 

Beetroot    0.390 

Tomatoes    0.002  to  0.052 

Carrots    0.027 

Chicory    0.103 

Endive   0.017 
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Lettuce    0.016 

Dried  figs    0.270 

Currants    O-  >  30 

Prunes o.  1 20 

(Gooseberries   :.. : . ;.:...  0.070 

Plums I  : ...  .  0.070 

Raspberries    0.062 

Oranges .  0.030 

Lemons 0.030 

Cherries    0025 

Strawberries   0.012 

— Joiirn.  Ainer  Med.  Assoc,  July  22,   1922,  321. 


The  Analysis  of  the  Urine  as  a  Part  of  the  Physical 
ExAMTN-vnoN  OF  THE  COLLEGE  Student.  By  G.  O.  Higley,  Ohio 
Wesleyan  University. — This  work  was  begun  in  191 5  because  of  the 
death  of  a  college  student  from  diabetes.  Tests  are  made  for  sugar 
and  for  albumin,  and  in  special  cases,  for  other  pathological  sub- 
stances. Each  year  a  considerable  number  of  cases  of  nephritis  are 
discovered,  of  which  about  two-thirds  show  a  previous  history  of 
an  acute  attack  of  that  disease. 

When  any  pathological  substance  is  detected  a  second  and  often 
a  third  sample  of  urine  is  tested,  and  the  student  is  advised  to  con- 
sult a  competent  physician  and  to  report  his  findings  to  the  college 
physical  examiner. — Abstract  of  paper  read  at  the  1922  Meeting  of 
the  American  Chemical  Society. 


Less  Than  Drop  Would  Depopulate  World. — Poison  so 
■powerful  that  all  the  people  on  earth  could  be  killed  by  one-millionth 
of  half  an  ordinary  thimble  full !  Drs.  Ja([ues  r>ronfenbrcnner  and 
AI.  J.  Schlesinger,  of  Harvard  L^niversity,  have  found  that  the 
strength  of  the  botulinus  toxin,  which  occurs  in  spoiled  vegetable 
food,  is  so  great  that  the  average  man  would  die  from  a  dose  of 
0.00000000000000001  cubic  centimeters  of  it. 

As  there  are  473  cubic  centimeters  in  a  pint,  only  an  infinitesimal 
amount  would  be  recjuired  to  swamp  the  immigration  authorities  in 
Heaven.  One  cubic  centimeter  would  be  enough  to  depopulate  the 
whole  earth  with  999,999  parts  left  over. 
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Botuliniis  poisoning  was  first  known  as  "sausage"  poisoning  and 
was  detected  after  fatalities  resulting  from  eating  sausage,  meats 
and  fish.  Recently,  this  poisoning  has  been  more  common  after  the 
eating  of  decayed  vegetable  foods.  It  is  caused  by  the  bacillus 
botulinus  and.  unlike  the  toxin  of  diphtheria  or  lockjaw,  it  is  deadly 
poisonous  when  introduced  into  the  body  by  way  of  the  mouth. 

Contamination  of  foodstuff  producing  this  poison  is  not  com- 
mon and  should  such  poisoning  be  present  it  is  usually  readily  de- 
tected by  the  putrid  odor  of  the  food.  If  the  poisoned  food  is 
boiled,  it  ceases  to  be  harmful,  while  even  when  the  poison  is  ac- 
tually consumed,  nature  and  an  antitoxin  may  protect  the  individual. 
— Through  Science  Service. 


Bleaching  Foods  With  Sulphurous  Acid. — Sulphur  dioxide 
has  always  been  considered  effective  in  bleaching  foods,  but  those 
manufacturers  who  use  this  bleaching  agent  have  had  great  difficulty 
in  removing  all  traces  of  the  bleach  after  its  work  was  done.  The 
Government  prescribes  that  food  bleached  in  this  way  must  contain 
no  trace  of  sulphur.  A  process  has  now  been  patented  which  enables 
the  manufacturer  to  use  sulphur  fumes  for  this  purpose  without  en- 
countering any  difficulty  in  their  subsequent  removal.  After  the 
bleaching  action  is  finished,  enough  hydrogen  peroxide  is  added  to 
remove  all  traces  of  sulphur  dioxide  still  left  in  the  food.  This 
process  can  be  applied  with  good  results  to  the  bleaching  of  cherries, 
gelatine,  fruits,  syrups,  nuts,  potatoes,  apples  and  cereals. — From 
Tlie  Industrial  Digest. 


SoLi^TioN  OF  Sulphur  in  a  Mixture  of  Carbon  di  Sulphide 
AND  Cari50N  Tetrachloride. — M.  Serre,  of  Bordeaux,  in  order  to 
reduce  the  inflammability  of  such  a  mixture,  has  worked  out  the  fol- 
lowing formula : 

Powdered  Stick  Suli)hur   10  gr.  40 

Carbon  di  Sulphide 60  cc. 

When  solution  is  effected  add  carbon  tetrachloride  to  produce 
100  cc.  and  filter.  The  finely  powdered  stick  sulphur  has  seemed  to 
be  more  soluble  than  any  other  form. 

If  carbon  tetrachloride  is  added  to  a  solution  of  sulphur  in  car- 
bon  di    sulphide,   a   jjortion   of   the   sulphur   is   always   thrown   out, 
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whether  the  solution  is  saturated  or  not.    In  the  above  fcjrmula  Serre 

has  found  the  amount  to  he  o  gr.  40 — hence  he  adds  that  amount  at 

the  start. — From  Bulletin  clc  la  Socictc  dc  Phurmacic  dc  Bordeaux. 

through  Repertoire  de  Fharmacie. 

\\.  11.  G. 


Arnorm.vl  To.xkity  ok  Ckrt.mn  C.vffkinfs. — A  numljer  of 
samples  of  caffeine  after  examijiation  in  the  Physiological  Laboratory 
of  Pharmacie  Centrale,  have  been  refused  by  that  house  on  account 
of  a  toxicity  above  the  average. 

The  manufacturers  of  these  hypertoxic  caffeines,  when  ques- 
tioned, declared  that  they  had  "modified"  their  process.  Desiring 
to  find  the  cause  of  this  hypertoxicity,  this  laboratory  endeavored  to 
ascertain  what  bearing  the  primary  source  or  mode  of  extraction 
might  have  upon  the  question.  Many  substances  containing  caffeine 
( coffee,  tea.  tea-dust,  kola  nut,  guarana )  were  used  and  several 
methods  of  extraction  were  employed,  special  attention  l)eing  given  to 
those  used  in  the  industry.  xAll  the  caffeines  thus  prepared  presented 
a  normal  toxicity  of  0.24  Gm.  to  0.0  Gm.  i>er  kilo  of  animal. 

But  all  caffeines  synthetically  produced  were  found  to  possess 
hypertoxicity.  This  abnormal  toxicity  was  laid  on  uric  acid  or 
purines  of  the  same  group.  Caffeine  and  uric  acid  belong  to  two 
groups  of  purines,  the  first  to  the  dioxy-  the  second  to  the  trioxy- 
group. 

The  experiments  in  Pharmacie  Centrale  laboratory  seem  to  prove 
that  the  abnormal  toxicity  of  certain  commercial  caffeines  is  due  to 
purine  bases  related  to  the  uric  acid  group,  the  presence  of  which 
was,  very  truly,  due  to  "modified"'  processes  designed  to  augment 
the  product  and  yield  a  substance  having  the  physio-chemical,  although 
not  the  physiological,  properties  of  true  natural  caffeine. — From  Re- 
pertoire de  Pharmacie. 

W.  H.  G. 


Urinary  Calculi  Coxtaixing  Silicon. — Urinary  calculi  are 
ordinarily  composed  of  urates,  oxalates,  phosphates,  carbonates  of 
lime.  Schlicht,  in  Pharmaceutische  Zeitung,  states  that  he  has  found 
calculi  containing  chiefly  silicon  in  the  bladder  of  a  sheep. 

He  attributes  this  formation  to  feeding  upon  plants  rich  in  sili- 
con. 

W.  H.  G. 
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Action  of  Saccharin  Upon  the  Human  Organism. — Since 
the  appearance  of  saccharin  in  1879,  and  its  widely  spread  use  as  a 
sweetening  agent  in  food  products,  numerous  articles  have  been  pub- 
lished which  show  great  divergence  of  opinion  concerning  its  innocu- 
ous nature. 

M.  Ed.  Bonjean,  member  of  The  Superior  Council  of  French 
Public  Hygiene,  has  made  a  remarkable  study  of  this  substance.  The 
result  of  M.  Bonjean 's  experiments  shows  that  the  divergence  ob- 
served amongst  the  scientific  authors  regarding  saccharin  is  prin-. 
cipally  due  to  the  acid  action  of  pure  saccharin;  if  this  is  neutralized, 
by  sodium  bicarbonate  in  the  manner  in  which  saccharin  is  actually 
sold  to  the  consumer,  and  future  experiments  carried  on  therewith, 
IvJ.  Bonjean  thinks  these  divergences  will  cease.  In  combination  with 
sodium,  saccharin,  does  not  at  all  prevent  fermentation — nO  niore 
than  the  action  of  ptyalin,  nor  that  of  pancreatin  and  pepsin.  Tablets 
of  sodium-saccharin  possess  no  bactericidal  nor  antiseptic  proper- 
ties. Ingenious  physiological  tests  of  long  duration  with  men  and 
4ogs  in  all  doses  practically  possible,  have  produced  no  derangement 
of  digestion  or  of  health.  These  experiments  confirm  once  more; 
the  inofifensive  action  of  sodium-saccharin  upon  the  organism  in  gen- 
eral.— ¥rom  Gazette  des  Hopitaiix,  through  Repertoire  de  Pharmacie. 

W.  H.  G. 


Food  and  Drug  Adulteration  in  Massachusetts. — A  copy 
of  the  recently  issued  report  of  the  State  Department  of  Health  cov- 
ering the  statistics  of  food  and  drug  examinations  in  that  State  for 
the  year  ending  November  30,  1920,  afifords  interesting  reading  to 
the  analyst.  The  report  has  been  prepared  under  the  supervision  of 
Hermann  C.  Lythgoe,  B.  S.,  Director  of  the  Division  of  Food  and 
Drugs.  Considerable  space  is  devoted  to  milk,  the  methods  of  analysis 
having  been  carefully  examined.  Many  analyses  were  made  with  a 
view  of  studying  the  value  of  the  protein-fat  ratio  as  an  indication 
of  adulteration,  but  it  appears  that  this  datum  can  only  be  used  with 
several  other  factors.  The  amount  of  liquor  submitted  by  police 
authorities  Was  larger  than  in  former  years.  The  period  covered  by 
the  report  includes  a  ])ortion  of  the  period  in  which  the  \^olstead 
Act  was  operative.  .As  might  be  expected  the  greater  number  of  sam- 
ples were  from  cities.  Out  of  over  1200  samples,  108  were  classified 
as  beer.  47  as  cider,   165  as  wine,  24H  as  whiskey.  207  as  Jamaica 
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ginger,  leaving  454  not  specifically  classified,  but  many  of  these 
were  determined  to  he  distilled  liquors  of  some  sort ;  the  majority 
contained  less  than  i  per  cent,  of  alcohol.  In  comparison  with 
former  years  the  samples  of  high  alcohol  content  have  been  m«ch 
more  numerous,  and  distilled  liquors  have  been  more  than  double 
in  proportion.  Heavy  alcoholic  preparations  such  as  ginger  extract? 
and  pure  alcohol  are  now  nearly  four  times  the  proportion  formerly 
submitted. 

An  interesting  case  of  an  adulterated  salad  dressing  is  reported. 
The  user  called  the  attention  of  the  department  to  it  because  it  had 
produced  a  '"physiologic  action'"  (which  is  not  specified  in  the  re- 
port, but  which  was  probably  purgation  I.  The  nature  of  the  adulter- 
ant was  at  once  suspected ;  inquiry  confirmed  the  suspicion,  for  it 
was  found  that  a  white  mineral  oil  was  l^eing  used  instead  of  an  edi- 
ble oil.  The  fact  led  to  an  examination  of  many  other  samples,  but 
only  two  manufacturers  were  found  to  be  using  the  material  and 
these  promptly  discontinued  it  and  destroyed  their  old  stock.  A 
strike  in  the  packing  houses  in  the  State  led  to  a  suspicion  that 
adulteration  of  sausages  might  be  practiced,  and  analysis  confirmed  it, 
many  samples  containing  excessive  proportion  of  flour  or  starch  be- 
ing found.  Prosecutions  put  an  end  to  the  practice.  Many  soft 
drinks  were  found  to  contain  saccharin.  Attempts  were  made  to  at- 
tack the  law  in  this  case,  but  were  unsuccessful. 

Drug  adulteration  was  not  found  to  be  extensive,  less  than  10 
per  cent,  of  the  samples  examined  being  found  objectionable.  Half 
of  these  were  magnesium  citrate.  A  good  deal  of  the  activity  of  the 
Division  was  devoted  to  controlling  the  cold-storage  laws,  and  many 
prosecutions  were  brought  under  the  acts  relating  to  this  subject. 

The  State  Department  has  undertaken  the  manufacture  of 
arsphenamin.  Considerable  improvement  in  the  details  of  the  process, 
especially  in  the  ampouling,  have  been  introduced  with  resulting  econ- 
omy in  operation.  Favorable  reports  from  clinical  work  have  been 
received.  The  principal  expense  is  said  to  be  the  ampouling,  which, 
it  is  thought,  cannot  be  reduced  below  15  cents  per  ampoule. 

H.  L. 
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BOOK  REVIEWS 


Proteins  and  the  Theory  of  Colloidal  Behavior.  By  Jacques 
Loeb,  Rockefeller  Institute  of  Medical  Research.  McGraw 
Hill  Co.,  Inc.,  New  York,  publishers. 

This  volume  of  two  hundred  and  ninety-two  pages  is  a  most 
important  contribution,  of  interest  not  only  to  those  who  are  en- 
gaged in  work  on  proteins,  but  also  to  students  of  the  chemistry  of 
colloids. 

The  author,  by  numerous  experiments,  shows  that  proteins  are 
amphoteric  electrolytes,  which  form  ionizable  salts  either  with  acids 
or  with  alkalies,  and  that  the  behavior  of  the  proteins  in  this  re- 
spect is  dependent  upon  the  hydrogen  ion  concentration.  There  is 
for  each  protein  a  critical  point  of  hydrogen  ion  concentration  at 
which  the  proteins  refuse  to  combine ;  but  above  this  point,  they 
combine  with  acids,  and  below,  with  alkalies,  and,  indeed,  in  stoichio- 
metric ratios. 

He  discusses  the  swelling  of  gelatin,  and  of  other  proteins,  the. 
osmotic  pressure,  viscosity  and  other  characteristics  of  their  solutions, 
and  reaches  the  conclusion  that  colloidal  behavior  is  due  to  the  phe- 
nomenon of  aggregation  which  influences  the  diffusion  of  the  ions 
and  creates  the  condition  referred  to  in  the  modern  literature  of  col- 
loidal chemistry  as  the  "Donnan  equilibrium,"  or  the  "Donnan  ef- 
fect.'' which,  however,  is  not  peculiar  to  colloids,  but  may  be  pro- 
duced also  when  two  solutions  of  crystalloids  are  separated  by  a 
membrane,  provided  one  of  the  ions  cannot  diffuse  through  the  same, 
thus  creating  potential  differences  and  osmotic  forces.  Indeed,  the 
book  as  a  whole  presents  forcefully  the  conviction  of  the  author  that 
proteins  are  amenable  to  the  general  chemical  laws. 

While  the  whole  scheme  of  experimentation  recorded  in  this  in- 
tresting  volume  was,  no  doubt  carried  out  as  a  method  of  attack  on 
problems  in  physiology  and  in  pathology,  the  book  is  of  great  im- 
portance also  to  all  who  are  interested  in  protein  products — hence  is 
of  interest  to  the  scientific  pharmacist. 

J.  W.  Sturmer, 
Dean  of  Science,  P.  C.  P.  &  S. 
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Till-:  Si'ouN-  OF  l)Rr(;s.  a   Poitlar  Mxrosmox  of  Tiii-iir  (Jric.in, 

I'RFrAKATIOX     AND     COM  M  l-lRfi  Al,     I  M  PORTA  XCl-:.        V>y     llciirv     C. 

Fuller,   of   the    Institute   of    Industrial    Research.   Octavo,   343 
pages  with  85  illustrations.     New  York,  The  Century  Co.,  1922. 

Do  you  realize  how  immense,  how  far-reaching,  how  romantic 
the  drug  husiness  is?  Are  you  fully  aware  what  an  important  role 
drugs  play  in  the  health  of  the  nations?  The  hook  before  us  tells 
the  storv  in  as  interesting  a  manner  as  a  novel.  It  reaches  all  the 
way  over  the  known  world  from  troi)ical  India  and  its  spices,  to 
Turkestan  and  its  wormseed,  to  South  America  and  its  many  drugs, 
to  the  I)lue  Ridge  ^Mountains  and  its  roots  and  herhs,  to  Australia 
and  its  asthma  weed  and  other  drugs.  Its  subjects  range  from  rouge 
and  lip  sticks  to  serums  and  vitamines,  from  chaulmoogra  oil  to 
Lydia  Pinkham's  \*egetal)le  Compound,  from  the  manufacture  of 
gelatine  capsules  to  the  role  of  alcohol  in  medicine.  The  author  dis- 
cusses quite  fearlessly  some  questions  vital  to  the  drug  trade  at  this 
time.  The  book  deals  with  materia  medica,  about  which,  we  are 
sorry  to  say.  a  most  unnecessary  haze  of  ignorance  has  gathered 
among  the  public  at  large. 

That  in  a  book  of  this  kind  a  few  errors  must  necessarily  creep 
in  is  perhaps  excusable.  Permit  me  to  call  attention  to  at  least  some : 
Cocaine  was  discovered  by  Dr.  F.  Gaedcke  not  Gardeke  (p.  24).  It 
was  Dr.  Friedrich  HofiFmann,  not  Hoffman  (p.  29)  who  prepared  the 
celebrated  anodyne  as  an  opium  substitute.  Chile  saltpeter  does  not 
contain  KI  (p.  11).  but  XaIO;5  as  the  chief  iodine  salt.  Trees 
known  as  Peru  and  Tolu  (p.  9).  Resin  of  Canada  balsam  (p.  9). 
Balsam  of  Peru  is  a  fragrant  aromatic  gum — resin  (p.  156).  Fluid- 
extract  of  opium  (p.  35).  Fluidextract  of  vanilla  (p.  47).  It  is  to 
be  regretted  that  belladonna  leaves  are  used  to  prepare  a  type  of 
fluidextract  (pp.  47  to  49)  as  the  fluidextract  of  belladonna  root  is 
the  one  which  is  ofUcial!  We  must  oppose  the  statement  that  com- 
pletely denatured  alcohol  can  be  used  for  bathing  and  rubbing  (p. 
^2,)  !  Emperor  Frederic  II  did  not  issue  his  celebrated  edict  in  1233 
(p.  21),  but  in  1224,  the  same  year  when  the  University  of  Naples 
was  founded.  It  is  not  a  credit  to  pharmacy  that  Fuller  uses  the 
chemical  nomenclature  for  alkaloids  as  quinin,  codein,  etc.  However 
the  alkaloid  of  coca  leaves  is  written  cocaine!  Wt  hope  that  in  a 
new  edition  these  errors  will  be  corrected. 
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This  is  the  first,  and  so  far  the  only,  book  of  its  kind  concerned 
with  the  actual  facts  of  the  drug  trade  as  it  exists  today.  It  is  an  un- 
usual and  fascinating  book  which  will  prove  useful  to  many  men  of 
many  minds.  Surely  pharmacists  and  others  connected  with  the  drug 
trade  should  read  and  study  the  work ! 

Otto  Raubenheimer,  Ph.  M. 
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FREE  PUBLIC  LECTURE  COURSE 

1922-1923 
Philadelphia  College  of  Pharmacy  and  Science 

145   NORTH   TENTH    STREET 

The  lectures  will  begin  at  8.15  P.  M. 


First  Lecture.  Wednesday  Evening,  (October  11,  1922, 

CHEMISTRY  AS  AN  AID  IN  THE  DETECTION  OF 

CRIME. 
By  Prof.  Henry  Leffmann,  A.  M.,  M.  D. 

Lecturer  on  Research,  Philadelphia  College  of  Pharmacy  and  Science; 
Hon.  Professor  Organic  Chemistry,  Wagner  Free  Institute  of  Science, 
Etc. 

Chemical  processes  were  early  applied  in  the  detection  of  poi- 
sons, and  this  branch  of  the  science  under  the  title  of  "Toxicology" 
still  constitutes  a  most  important  department  of  forensic  procedure. 
Of  recent  years  the  problem  of  food  adulteration  and  forgery  have 
become  very  complex  and  frequent,  and  chemical  and  chemico-physi- 
cal  methods  have  been  applied  with  much  success  as  well  as  in  other 
phases  of  crime.  The  lecture  will  include  experiments  and  illustra- 
tions of  some  of  the  features  of  this  line  of  work. 


Second  Lecture.  Wednesday  Evening,  October  18,  1922. 

CORN  AND  ITS  PRODUCTS. 

By  Prof.  Freeman  P.  Stroup,  Ph.  M. 

Professor  of  Chemistry,  Philadelphia  College  of  Pharmacy  and  Science. 

To  many  people  "Corn"'  means  only  something  used  for  the 
purpose  of  fattening  hogs ;  others  think  of  it  only  in  connection  with 
'"Corn  Muffins''  or  "Corn  Pone."  To  such,  an  account  of  the  pres- 
ent utilization  of  the  grain,  the  cob  from  which  the  grain  has  been 
"shelled,"  and  the  stalk  which  bore  the  "ears,"  is  apt  to  be  a  revela- 
tion. 
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The  lecture  will  include  a  bit  of  history  of  the  plant,  its  growth 
and  cultivation,  and  the  uses  of  its  various  parts  industrially  and  as 
sources  of  human  and  animal  food,  not  forgetting  the  social  features 
that  sometimes  accompany  the  harvesting  of  the  crop. 

In  connection  with  the  lecture,  there  will  be  displayed  an  ex- 
tensive collection  of  specimens  representing  both  natural  and  arti- 
ficial products. 


Third  Lecture.  Wednesday  Evening,  November  15,  1922. 

THE  STORY  OF  GLASS. 

By  Prof.  J.  W.  Sturmer,  Pharm.  D. 

Dean  of  Science,  Philadelphia  College  of  Pharmacy  and  Science. 

An  illustrated  lecture  on  the  glass  industry ;  its  growth  from  the 
dark  glass-less  age,  to  its  present-day  complexity  and  importance. 

The  glass  window — how  it  has  influenced  our  modes  of  living, 
and  our  various  lines  of  employment. 

\"arious  types  of  glass  and  of  glassware;  their  special  uses  in 
the  common  activities  of  life. 

How  glass  is  moulded  and  shaped  and  cut  and  ground  and  tinted 
and  decorated.  How  to  select  glassware.  How  to  care  for  it  prop- 
erly. 

The  lecture  will  be  illustrated  with  pictures,  slides,  and  with 
numerous  specimens  of  interest. 

Special  attention  will  be  given  to  the  more  recent  developments, 
and  to  the  newer  uses  of  the  various  kinds  of  glass,  both  in  the  sci- 
entific laboratory  and  in  the  common  activities  of  modern  life. 


Fourth  Lecture.  Wednesday  b^vening,  December  (5,  1922. 

VITAMINES. 

By  Prof.  David  Wilbur  Horn,  Ph.  D. 

Professor  of  Physics  and  Physical  Chemistry,  Philadelphia  College  of 
Pharmacy  and  Science;  Professor  of  Inorganic  Chemistry,  Wagner 
Free  Institute  of  Science. 

Historical  sketch  of  the  chemistry  of  diet.  The  experimental 
establishment  of  the  Laws  of  Conservation  of  Matter  and  of  Energy 
in  diet.    The  inter-changeability  of  food  factors.    The  protein  mole- 
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cule  and  the  amino  acids.  Porteins  that  suffice  for  nornud  hfc. 
Historical  sketch  of  deficiency  diseases.  Catalysts,  in  general.  The 
purification  of  foods  and  its  eflfects.  Experimental  study  of  acces- 
sory food  factors.  Funk's  mistaken  "Vitamine."  The  general 
theory  of  \  itamines  arising  from  Funk's  error.  The  present  status 
of  \' itamines. 


Fifth  Lecture.  Wednesday  Evening,  December  l'->,  IDl^i^. 

BACTERIAL  PREPARATIONS  IN  COMMON  USE. 

By  Prof.  Louis  Gershenfeld,  B.  So. 

Professor  of  Bacteriology,  Philadelphia  College  of  Pharmacy  and  Science. 

Yeast,  Bacillus  Bulgaricus,  and  other  l^acteria  sold  as  such  for 
industrial  and  medicinal  purposes. 

Preparations  made  with  bacteria  as  a  starting  point. — Of  con- 
siderable value  in  industries  and  in  the  treatment  and  prevention  of 
disease :  \accines.  Therapeutic  Sera,  Antitoxins,  etc. 

Detailed  description  and  discussion  of  the  above  especially  for 
the  layman. 

Lantern  slides  illustrating  the  organisms,  steps  in  the  manufac- 
ture of  the  preparations,  and  other  interesting  data. 


Sixth  Lecture.  Wednesday  Evening,  January  0,  19:^3. 

THE  ALUMINUM  AGE. 

By  Prof.  Ralph  R.  Foran,  P.  D. 

Assistant  Professor  of  Technical  and  Analytical  Chemistry,  Philadelphia 
College  of  Pharmacy  and  Science. 

The  story  of  a  metal  so  rare  fifty  years  ago  that  it  was  used  to 
make  jewelry.  Then  it  cost  $9.00  a  pound.  Now  it  costs  less 
than  fifty  cents  a  pound  and  is  used  in  the  manufacture  of  thou- 
sands of  things,  from  spoons  to  automobiles. 

It  is  one  and  a  half  times  more  plentiful  than  iron  and  is  rapidly 
sujjplanting  copper  for  many  purposes.  The  possibilities  for  its  use 
are  unlimited,  leading  us  to  believe  that  we  are  coming  into  an 
"aluminum  age.'' 
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Seventh  Lecture.  Wednesday  Evening,  January  17,  1923. 

THE  MAKING  OF  MEDICINES. 
.(From  the  time  of  the  Pharaohs  down  to  the  Scientific  Age  of  Today). 

By  Prof.  E.  Fullerton  Cook,  Ph.  M. 

Professor   of   Operative    Pharmacy   and    Director   of   the    Pharmaceutical 

Laboratory,  Philadelphia  College  of  Pharmacy  and  Science. 

The  story  of  man's  continuous  effort  through  the  ages,  to  re- 
lieve suffering  and  cure  disease  by  means  of  medicines. 

A  brief  review  of  the  past  and  an  account  of  the  new  medicines 
developed  by  the  research  of  the  Medical,  Pharmaceutical,  Chem- 
ical and  Biological  laboratories  of  today. 


Eighth  Lecture.  Wednesday  Evening,  January  24,  192:3. 

THE  COST  OF  PATENT  MEDICINE. 

By  Prof.  Horatio  C.  Wood,  M.  D. 

Professor  of  Materia  Medica,  Philadelphia  College  of  Pharmacy  and 

Science. 

The  American  people  spend  $150,000,000  a  year  on  patent 
medicine.  Does  part  of  this  money  come  out  of  your  pocket?  If  so, 
you  ought  to  know  what  you  are  getting  for  it.  What  are  the  chances 
of  buying  improved  health?  What  does  it  cost  to  manufacture  pat- 
ent medicines?  Are  the  statements  of  the  venders  of  these  medicines 
to  be  believed?   Wby  do  people  write  testimonials  as  to  their  cures? 


Ninth  Lecture.  Wednesday  Evening,  February  14,  1923. 

THE  NEW  ALLOYS  OF  IRON  AND  THEIR  USES. 

By  Prof.  Frank  X.  Moerk,  Ph.  M. 

Director  of  the  Technical  Chemistry  Courses,  Philadelphia  College  of 
Pharmacy  and  Science. 

Iron,  one  of  the  seven  elements  known  to  the  Ancients,  is,  and 
has  been  for  years,  commercially  the  most  important  metal.  The 
comparative  softness,  the  tendency  to  oxidize  (rusting)  and  the  ten- 
dency to  crystallize  have  led  to  the  production  of  a  number  of  alloys 
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in  which  these  ohjectionable  properties  have  been  remedied  Ijy  the 
addition  usually  of  very  small  ([uantities  of  other  metals.  The  story 
of  "stainless  steel." 


Tenth  Lecture.  Wednesday  Evening-,  February  2H,  ld2'i. 

ANOTHER  DROP  OF  BLOOD. 

By  Ivor  Griffith,  P.  D.,  Ph.  M. 

Clinical    Chemist    and    Serologist,     Stetson     Hospital,     Philadelphia;     In- 
structor in  Pharmacy,  Philadelphia  College  of  Pharmacy  and  Science. 

A  continuation  of  a  former  lecture  upon  the  subject.  The 
newer  conceptions  of  its  functions,  with  particular  regard  to  the 
part  which  it  plays  in  conveying  and  utilizing  products  of  the  duct- 
less gland  laboratories.  I  low  these  secretions  poured  into  the  blood 
stream  are  said  to  affect  personality  so  profoundly  that  the  genius 
and  dullard,  weakling  and  giant,  cavalier  and  puritan,  are  so  only 
because  of  inequalities  in  gland  activities. 


Eleventh  Lecture.  \\'ednesday  Evening-,  March  14,  1923. 

THE  ROMANCE  OF  SPICES. 

By  Prof.  Chas.  H.  LaWall,  Pharm.  D.,  So.  D. 

Chemist  to  Food  Bureau,  Pennsylvania  Department  of  Agriculture;  Pro- 
fessor of  Pharmacy,  Philadelphia  College  of  Pharmacy  and  Science. 

Many  of  the  spices  in  common  use  today  are  the  same  as  those 
employed  by  the  Egyptians  of  the  time  of  Menes  and  Cheops.  In 
addition  to  their  condimental  and  culinary  uses,  spices  have  occu- 
pied an  important  place  in  religious  observances. 

They  w'ere  formerly  valued  more  highly  then  gold  or  precious 
stones,  and  the  search  for  their  sources  and  the  struggle  for  the 
control  of  these  sources  wdien  found,  has  had  a  profound  influence 
upon  the  world  history.  Constantinople,  \'enice,  Xew  Granada, 
and  New  Amsterdam,  succeeded  Rome  as  central  points  of  trade 
control,  largely  because  of  the  rivalry  in  the  spice  trade.  America 
was  discovered  accidentally  in  the  search  for  a  new^  rout  to  the  spice- 
laden  Orient. 

The  lecture  will  briefly  review  this  fascinating  period  of  world 
history.  It  will  be  illustrated  with  specimens,  growing  plants,  lan- 
tern slides  and  experiments. 
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Twelfth  Lecture.  Wednesday  Evening,  April  4,  1923. 

CATALYSIS  AND  CATALYSTS. 

By  Prof.  Samuel  P.  Sadtler,  Ph.  D.,  LL.  D. 

Professor  Emeritus  of  Chemistry,  Philadelphia  College  of  Pharmacy 

and  Science. 

Earlier  views  and  present  views  of  the  nature  and  meaning  of 
Catalytic  reactions. 

Types  of  Catalytic  reactions  and  practical  applications  of  the 
same.    Oxidation,  hydrogenation.  hydrolosis. 

Reactions  of  Organic  Compounds.  Part  played  by  ferments 
and  enzymes. 

Broad  view  of  Catalysts,  and  their  nature  and  function.. 

Illustrations  in  Industrial  Chemistry. 


Thirteenth  Lecture.  Wednesday  Evening,  April  25,  192.3. 

ANIMAL  EATING  PLANTS. 

By  Prof.  Heber  W.  Youngken,  Ph.  D. 

Professor  of  Biology  and  Pharmacognosy,  Philadelphia  College  of 
Pharmacy  and  Science. 

An  exposition  of  the  life  habits  and  distribution  of  a  number 
of  flesh-eating  plants,  together  with  the  peculiar  adaptation  of  their 
varied  structures  for  the  allurement,  capture,  digestion  and  assimila- 
tion of  their  prey.  This  lecture  will  be  illustrated  with  charts  and 
living  examples  of  types  considered. 


Fourteenth  Lecture.  Wednesday  Evening,  May  2,  1923. 

EXPLOSIVES  AND  EXPLOSIONS. 

By  Prof.  Henry  Leffmann,  A.  M.,  M.  D. 

Lecturer  on  Research,  Philadelphia  College  of  Pharmacy  and  Science; 
Hon.  Professor  Organic  Chemistry,  Wagner  Free  Institute  of  Science, 
Etc. 

The  lecture  will  give  a  l)rief  account  of  the  methods  of  ancient 
warfare,  and  then  take  up  the  nature  and  actions  of  the  modem  low 
and  high  explosives  used  in  peace  and  war.  Explosions  due  to  dust 
and  gases  wnll  be  considered.  The  lecture  will  be  illustrated  by  lan- 
tern slides  and  experiments. 
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HOW  DO  WE  KNOW  WHAT  WE  KNOW? 

From  the  moment  that  our  tiny  fingers  grasp  instinctively  at  the 
nearest  object  with  a  grip  the  intensity  of  which  is  a  vestigial  remnant 
of  our  arboreal  ancestry,  we  are,  consciously  or  unconsciously,  en- 
gaged in  the  acquisition  of  knowledge. 

Some  of  us  accumulate  more  and  some  of  us  less,  depending  in 
part  upon  our  contacts  and  exposures  to  sources  of  supply,  and  to  a 
great  extent  upon  our  interest  in  a  subject. 

Lack  of  interest  is  the  principal  reason  why  a  greater  number 
of  persons  are  not  possessed  of  a  liberal  education ;  for,  once  given 
the  urge,  no  handicap  can  prevent  a  man  from  learning  all  that  he 
can  possibly  learn  about  everything  in  which  he  is  interested,  for 
diversity  of  interests  and  breadth  of  vision  are  the  distinguishing  fea- 
tures of  a  liberally  educated  man,  one  conforming  to  the  classic  de- 
scription left  by  Thomas  Huxley. 

Every  one  may  be  said  to  be  possessed  of  two  kinds  of  knowl- 
edge :  that  which  is  obtained  at  first  hand,  which  might  be  termed 
primary  knowledge,  and  that  which  is  acquired  from  others  by  hear- 
say, which  may  be  called  secondary  knowledge.  The  proportion  of 
the  amount  of  primary  knowledge  to  the  amount  of  secondary  knowl- 
edge which  any  individual  may  possess  is  in  direct  ratio  to  his  inter- 
est in  fundamental  facts  and  the  breadth  of  his  training,  but  even  in 
the  most  highly  educated  individual  the  amount  of  secondary  knowl- 
edge is  in  great  excess  of  the  amount  of  primary. 

Take  for  example  the  names  of  things  which  are  about  us  and 
which  we  see  or  use  every  day.  How  many  of  us  know  except  by 
hearsay,  whether  these  are  the  correct  names? 
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We  call  a  certain  tree  an  oak  and  another  a  maple.  Is  this  be- 
cause we  have  been  told  by  others  that  these  are  the  correct  names 
for  these  respective  trees,  or  have  we  actually  established  their  iden- 
tity by  a  botanical  investigation?  Very  likely  the  former,  and  when 
we  come  to  take  a  stock  account  of  our  knowledge  we  realize  how 
little  we  are  actually  certain  about  and  how  much  is  vague  or  uniden- 
tifiable as  to  its  source. 

In  education,  therefore,  the  laboratory  method  of  instruction  is 
the  only  method  of  imparting  primary  knowledge,  for  the  lecturer  is 
only  a  disseminator  of  secondary  knowledge  which  may  have  and 
probably  has  come  to  him  in  the  same  manner. 

There  are  some  departments  of  learning  in  which  the  secondary 
knowledge  necessarily  predominates,  as  in  history.  There  are  others 
in  which  the  knowledge  is  almost  altogether  primary  as  in  laboratory 
physics  and  mathematics.  The  sciences  stand  about  midway  in  the 
list,  for  in  them  both  methods  of  instruction  are  possible,  and  it  is  a 
sign  of  progress  that  laboratory  courses  are  coming  to  be  more  and 
more  recognized  as  absolutely  essential  in  establishing  the  funda- 
mental principles,  without  which  an  individual  might  as  well  have 
no  education  at  all  for  he  has  no  standards  for  comparison  and  is 
therefore  unable  to  distinguish  the  true  from  the  false. 

Along  with  the  primary  and  secondary  knowledge,  which  we  will 
assume  is  correct,  whatever  may  have  been  its  method  of  acquirement 
is  a  lot  of  misinformation  which  passes  current  for  knowledge  with 
many  who  are  unable  to  distinguish  between  truth  and  error.  It  is 
due  to  this  contamination  that  so  many  individuals  fall  victims  to 
charlatans,  for  credulity  rises  in  proportion  to  the  lack  of  sound 
fundamental  knowledge.  The  age  through  which  we  are  passing  has 
been  aptly  termed  an  age  of  credulity. 

Can  we  prevent  the  next  generation  from  falling  victims  to  the 
same  evil?  We  can  if  we  continue  to  develop  along  the  sound  lines 
of  progress  in  education  that  have  recently  been  established.  More 
and  better  laboratory  courses ;  lectures  by  men  who  have  acquired 
their  knowldege  at  first  hand  and  who  use  abundant  illustrative  ma- 
terial ;  and  above  all,  a  standard  of  accomplishment  and  progress  on 
the  part  of  the  student  that  will  insure  his  being  acquainted  with  the 
simple  facts  before  he  takes  up  those  which  are  more  complex.  Not 
more,  but  better  students  should  be  the  watchword  of  every  educa- 
tional institution. 
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More  primary  and  less  secondary  knowledge  should  be  the  aim 
of  every  teacher.  When  we  can  raise  the  ratio  of  primary  to  sec- 
ondary knowledge  and  diminish  the  proportion  of  misinformation  a 
great  result  will  have  been  achieved  and  more  of  us  will  be  able  to 

understand  wh\'  and  how  we  know  what  we  know. 

C.  H.  L. 
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CHEMISTRY  AS  AN  AID  IN  THE  DETECTION  OF 

CRIME.* 
By  Henry  Leffmann,  A.  M.,  M.  D. 

Lecturer  on   Research.   Philadelphia   College   of  Pharmacy  and   Science; 
Emeritus  Pathological  Chemist,  Jefferson  Medical  College  Hospital. 

In  treating  this  subject,  the  scope  of  chemistry  must  be  extended 
to  include  several  accessory  methods,  especially  some  that  might  be 
in  strict  classification  assigned  to  physics.  Physicists,  however,  are 
but  rarely  called  into  consultation  in  legal  actions,  except  in  connec- 
tion with  those  concerning  patents.  Chemists,  of  course,  are  also  fre- 
quently called  on  to  testify  in  patent  litigation,  but  the  present  study 
relates  wholly  to  the  service  of  chemistry  and  its  allied  methods  to  the 
detection  of  crimes  and  misdemeanors.  In  civilized  countries,  at  the 
present  da}-,  the  commission  of  crime  is  an  offense  against  the  state, 
rather  than  against  the  person.  The  theory  is  that  the  state  guaran- 
tees to  each  citizen  equal  protection  of  the  law,  and,  therefore,  must 
enforce,  against  any  one  who  infringes  such  guarantees,  the  punish- 
ments provided. 

Chemistry  came  early  in  recognition  as  an  important,  in  fact, 
indispensable,  aid  to  the  detection  of  many  forms  of  crime,  but  espe- 
cially in  the  detection  of  poisons.  Toxicology  has  for  a  long  while 
been  the  special  field  of  the  chemist.  The  word,  by  the  way,  comes 
from  a  Greek  work  meaning  a  "bow,"  the  weapon  used  by  primi- 
tive man.  The  connection  betw^een  a  bow  and  poison  lies  presumably 
in  the  use  of  poisons  on  the  point  of  the  arrow,  and  thus  "pharmakon 
toxicon,"   "arrow  poison,"   came  to  be  applicable  to  all   forms  of 
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f>oisons.  As  chemistry  was  for  many  centuries  pursued  in  a  some- 
what haphazard  manner,  a  systematic  treatment  of  it  or  of  its  prac- 
tical applications  was  not  possible.  Notwithstanding  the  long  use  of 
poisons  for  criminal  purposes,  the  founder  of  the  modern  science  of 
toxicology  may  be  considered  to  be  Mathieu  J.  B.  Orfila,  a  Spaniard 
by  birth,  who  was  born  in  1787,  the  year  in  which  the  Convention 
assembled  to  frame  a  Constitution  for  the  United  States.  His  book, 
"A  Treatise  on  Poisons  or  General  Toxicology,"  published  in  French 
before  he  was  thirty  years  of  age,  laid  the  foundation  of  a  systema- 
tic development  of  the  subject. 

The  great  advances  made  in  methods  of  reseach  and  in  the  pre- 
cision and  accuracy  of  chemical  and  physical  procedures,  have  given 
to  toxicology  a  much  greater  scope  and  greater  exactness,  and  it  will 
be  the  purpose  of  this  lecture  to  indicate  some  of  the  features  of  the 
present  procedures.  While  the  detection  of  poisons  is  still  one  of 
the  main  features  of  the  chemist  engaged  in  aiding  the  police  and 
the  courts,  other  questions  of  importance  have  arisen,  among  which 
is  the  detection  of  blood  and  the  determination  of  the  animal  from 
which  derived.  The  modern  control  of  foods  and  beverages  has 
multiplied  greatly  the  applications  of  chemistry,  and  compelled  much 
research  and  investigation.  Crime  of  all  kinds,  from  murder  to  petty 
theft,  manifests  a  good  deal  of  ingenuity  and  resource,  and  it  is 
not  left  to  the  chemist  to  perfect  a  process  and  then  rest  quietly  in 
the  employment  of  it.  Offenders  of  all  grades  can  also  employ  scien- 
tists, and  hence  the  work  of  the  public  chemist  is  a  sort  of  a  game 
of  hide  and  seek.  A  process  for  detection  of  a  certain  poison  or 
adulterant  becomes  know^n ;  those  who  have  criminal  intent  can 
frequently  find  either  a  substitute  which  is  satisfactory  for  their  pur- 
po.ses,  but  does  not  respond  to  the  tests  for  the  original  substance, 
or  they  can  mask  the  original  substance  so  that  the  standard  test 
fails.  The  chemist  may  be  said  to  be  "still  achieving,  still  pursuing," 
and  he  is  constantly  discarding  processes  either  because  better  ones 
are  available  or  because  the  ingenuity  of  law-breakers  has  changed 
conditions. 

The  scope  of  this  lecture  does  not  allow  of  more  than  a  glimpse 
at  the  many  applications  of  chemistry  in  the  service  of  the  law, 
and  hence  a  few  instances  of  striking  character  will  be  presented, 
and  even  these  can  only  be  given  brief  description. 

At  the  present  day.  the  chemist  cannot  dispense  with  the  use 
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of  the  microscope,  which  thou<;^h  a  physical  instrument  has  taken 
so  prominent  a  place  in  the  chemical  laboratory  as  to  have  become 
a  part  of  that  equipment.  The  microscope  has  long  been  used  in 
the  detection  and  distinction  of  blood-stains.  For  many  years  a 
great  reliance  was  placed  on  the  form  of  the  blood  corpuscles,  which 
are  materially  different  in  the  different  classes  of  animals,  but  for 
the  higher  animals,  that  is,  the  common  domestic  and  wild  mam- 
mals, the  form  (shape)  is  about  the  same  although  some  difference 
in  size  is  noted.  The  l)lood  of  birds,  reptiles  and  fish  shows 
elliptical  corpuscles,  while  those  of  mammals  are  round,  but  since,  in 
cases  of  blood-stains,  it  is  possible  that  some  common  four-footed  ani- 
mal may  have  been  the  source  of  the  blood,  a  specific  distinction  of 
human  blood  is  greatly  to  be  desired.  For  a  long  while  this  was 
impossible,  but  a  test,  known  as  Bordet's  test,  is  now  applicable. 
This  usually  is  carried  out  as  follows :  A  small  amount  of  human 
blood  dei)nved  of  fibrin  (the  clotting  material)  is  injected  into  the 
blood  of  a  rabbit,  at  intervals  of  four  days,  until  two  fluid  ounces 
have  been  introduced.  After  about  ten  days,  the  animal  is  bled,  the 
blood  serum  introduced  into  sterile  tubes  and  kept  for  use.  In  ap- 
plying this  test  some  of  the  solution  of  the  stain  is  mixed  with  a 
minute  amount  of  the  prepared  serum  and  the  mixture  kept  at  37° 
C.  If  human  blood  is  present,  a  turbidity  will  be  produced  which 
in  a  few  hours  will  become  a  flocculent  precipitate.  The  test  liquid 
prepared  as  indicated  gives  no  reaction  with  any  of  the  animals 
common  in  temperate  climate,  but  it  does  react  with  the  blood  of 
some  of  the  manlike  apes. 

A  general  test  for  blood  is  with  tincture  of  guaiac  resin  and 
hydrogen  peroxide  which  gives  a  blue  tint.  Hawk  has  found  that 
if  the  sample  to  be  tested  is  boiled  for  15  to  20  seconds  all  ma- 
terials that  stimulate  blood  are  so  altered  that  they  no  longer  give 
the  color.  l)ut  blood  preserves  its  property.  Many  years  ago  a 
man  on  trial  for  murder  attempted  to  account  for  some  blood  stains 
on  his  clothing  by  saying  that  he  had  been  carrying  some  recently 
killed  chickens,  but  the  corpuscles  of  the  stains  showed  clearly  that 
they  had  come  from  no  such  source  as  alleged. 

One  of  the  most  satisfactory  methods  of  identifying  substances 
is  by  means  of  their  crystalline  form.  When  the  crystals  are  large, 
as  they  commonly  are  in  natural  minerals  and  in  substances  manu- 
factured in  large  quantity,  inspection  with  the  unassisted  eye  suf- 
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fices,  but  in  many  cases,  crystals  are  very  minute  and  microscopic 
examination  is  needed.  At  the  present  time,  the  appHances  for  such 
examinations  have  been  brought  to  a  very  high  pitch,  among  other 
methods  being  modifications  of  light.  Several  such  modifications 
are  now  familiar.  The  simplest  is  making  a  change  in  the  direc- 
tion of  the  light  as  it  falls  on  the  object.  In  this  way  differences  in 
the  surface  are  made  more  evident.  Another  method  is  by  means 
of  colored  screens.  Polarized  light  has  been  of  much  value.  Re- 
cently, much  valuable  information  has  been  obtained  by  the  use  of 
rays  of  light  that  are  invisible  to  the  human  eye,  but  which  have  a 
strong  effect  on  a  photographic  plate.  Some  examples  of  these 
methods  will  now  be  given. 


a^lMWa    .&h  A<^.A^  fAy  i^V^it^rt^ 
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Erasures   made  more   distinct   by  using   color  screen. 


Among  the  substances  which  have  long  been  used  in  criminal 
poisoning  is  arsenic.  This  occurs  usually  as  a  white  powder,  some- 
what gritty,  and  but  slightly  soluble  in  water  and  common  liquids- 
Under  the  microscope  it  is  seen  to  consist  of  brilliant  crystals  showing 
more  or  less  triangular  faces.  The  size  of  these  crystals  differs 
somewhat  according  to  the  method  of  manufacture.  Owing  to  the 
slight  solubility  of  arsenic  in  the  fluids  of  the  body,  portions  of  it 
may  remain  for  hours  in  the  stomach  without  losing  their  distinct 
crystalline  form. 

In  a  case  tried  in  Philadelphia  many  years  ago,  several  grains 
of  arsenic  were  found  in  the  stomach  of  a  woman,  who  had  died 
under  suspicious  conditions.  Her  husband  was  tried  for  poisoning 
her.  and  the  defense  alleged  that  she  had  been  taking  a  trituration 
of  arsenic  as  a  complexion  improver.     Homoeopathic  triturations  of 
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arsenic  were  found  in  the  house,  but  the  arsenic  in  the  stomach  was 
in  distinct  crystals,  and  it  was  thus  shown  that  other  arsenic  had 
been  used.  The  prisoner  was  convicted  and  hanged,  and  subse- 
quently the  attorneys  for  the  defense  admitted  the  truth  of  the  ex- 
pert's contention. 

In  the  ]\Iary  Stannard  case,  tried  in  Connecticut,  the  defense 
alleged  that  the  arsenic  found  in  the  stomach  was  part  of  that  con- 
tained in  a  package  that  had  been  bought  for  killing  vermin  infesting 
a  barn,  but  it  was  shown  that  the  proportion  of  crystals  of  a  certain 
kind  was  very  different  in  the  sample  from  that  in  the  stomach.  The 
testimony,  however,  in  this  case  did  not  convince  the  jury. 

The  manufacture  of  chemicals  on  the  large  scale  may  not  be 
carried  out  in  the  same  way  in  different  establishments,  and  hence,  it 
is  sometimes  possible  to  determine  the  specific  source  of  a  substance. 
In  this  manner,  it  was  found  a  number  of  years  ago  that  two  large 
establishments  in  Philadelphia  produced  distinctly  different  forms  of 
bismuth  subnitrate.  There  was  no  evidence  that  one  product  was 
inferior,  but  merely  that  some  difference  in  the  procedure  of  manu- 
facture caused  the  formation  of  somewhat  different  crystals. 

Adulteration  of  food  and  drugs  is  a  very  extensive  and  fre- 
quent form  of  crime.  The  discover}-  of  such  adulterations  is  now 
the  regular  business  of  hundreds  of  chemists,  and  much  literature  is 
annually  published  relating  to  the  subject.  In  this  sketch  only  a  few 
items  can  be  presented.  Naturally,  the  substitution  of  cheap  ma- 
terials for  dear  ones  is  a  common  form.  In  this  way  cheaper 
starches,  such  as  corn  starch,  are  substituted  for  arrow  root  starch ; 
alum  is  substituted  for  cream  of  tartar  in  baking  powders ;  vegetable 
and  animal  fats  are  substituted  for  butter ;  glucose  is  substituted  for 
cane  sugar.  The  detection  of  these  and  similar  adulterations  requires 
an  elaborate  equipment  and  a  thorough  training,  and  the  difficulties 
of  the  chemist  are  seriously  increased  by  the  fact  that  new  methods 
of  adulteration  are  continually  being  introduced,  and  old  methods 
abandoned.  Sometimes  an  incidental  ingredient  that  happens  to  be 
in  the  adulterating  material  and  not  in  the  genuine  substance  may 
serve  as  means  of  detection.  As  an  instance  of  this  may  be  men- 
tioned the  use  of  agar  as  gelatinizing  material  in  ice  cream.  Agar 
is  the  tissue  of  a  sea  plant  found  in  the  Pacific  ocean.  It  forms  a 
jelly  with  water  that  does  not  melt  at  ordinary  summer  temperature. 
It  happens  to  be  usually  accompanied  by  numerous  diatoms,  which 
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are  minute  siliceous  skeletons,  of  characteristic  form.  As  the  agar 
and  the  food  material  with  which  it  may  be  associated  can  be  easily 
destroyed  by  strong  acids,  while  the  skeletons  of  the  diatoms  resist 
such  action,  it  has  been  at  times  possible  to  detect  the  addition  of 
sugar  by  detecting  the  diatoms. 

Crimes  of  various  types  are  connected  with  forgery  and  the  al- 
teration of  documents.  Checks  are  raised,  wills  and  deeds  forged 
and  other  misuses  made  of  the  arts  of  writing  and  printing.  A  good 
deal  of  investigation  has  been  bestowed  on  the  methods  of  detecting 
such  crimes.  Several  phases  may  be  presented.  Attempts  are  not 
infrequently  made  to  manipulate  documents  so  as  to  indicate  a  much 


Postmark  on  envelope  which  had  been  opened  and  reclosed.  Left-hand  picture 
under  direct  light;  right-hand  picture  under  oblique  light,  showing  advantage  of 
the  latter  method. 


earlier  date  of  execution  than  is  the  fact.  Many  years  ago  one  of 
the  political  parties  in  Philadelphia,  attempted  to  secure  the  natural- 
ization of  a  large  number  of  aliens  by  means  of  forged  papers  al- 
leged to  have  been  taken  out  several  years  previously.  To  give  the 
appearance  of  age,  the  papers  were  soaked  in  coffee.  This  method 
has  been  occasionally  used.  A  simple  test  is  the  application  of  a 
solution  of  a  ferric  salt,  which,  if  coffee  infusion  is  present,  will  pro- 
duce a  black  stain.  In  former  times  a  good  deal  of  stress  was  laid  on 
the  water-marks.  These  were  often  somewhat  fantastic  designs,  but 
in  other  cases  simple  designs  with  dates.  The  earliest  water-mark 
is  very  simple  and  is  said  to  date  from  about  1300.    Of  recent  years 
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the  introduction  of  wood  pulp  and  ground  wcjod  has  given  rise  to 
very  inferior  products,  especially  for  newspapers  and  cheap  books. 
Sometimes  news  paper  contains  very  little  true  pulp  and  hence  early 
becomes  yellow  and  very  brittle. 

The  detection  of  such  inferior  materials  is  often  very  important, 
and  chemical  and  microscopical  methods  are  employed.  The  several 
fibres  used  in  paper-making  have  distinct  characteristics  and,  in  ad- 
dition, ground  wood  gives  distinct  colors  with  certain  solutions. 
The  detection  of  ground  wood  might  serve  to  show  a  fraudulent 
document,  since  if  a  deed  or  other  legal  document  purported  to  have 
been  drawn  at  a  date  previous  to  the  use  of  such  wood  was  found  to 
contain  such  material,  the  fraud  would  be  evident. 

The  alteration  of  checks  is  one  of  the  most  serious  troubles 
that  business  men  have.  In  spite  of  much  ingenuity  that  has  been  ap- 
plied in  preventing  these  frauds,  cases  are  constantly  occurring,  al- 
though it  is  claimed  that  lately  efficient  methods  have  been  devised. 
In  former  days  merchants  were  content  to  write  their  checks  on  plain 
white  paper,  but  roguery  is  now  too  common,  and  checks  are  printed 
on  safety  papers.  Photography  has  been  successfully  applied  to  the 
detection  of  alterations  and  forgeries.  By  the  use  of  color  screens 
and  special  forms  of  light,  the  texture  of  the  paper  and  the  detail  of 
the  writing  and  erasures  can  be  brought  out  often  quite  vividly. 

The  substitution  of  artificial  colors  for  natural  colors,  especially 
in  the  preparation  of  fruit  juices,  syrups,  jams,  jellies  and  soft 
drinks  is  a  very  frequent  form  of  adulteration.  The  methods  of  de- 
tection in  these  cases  are  purely  chemical,  principally  by  the  use  of 
dyeing  of  woolen  or  silk  fabrics.  Natural  colors,  at  least,  of  the 
common  fruits  and  flowers,  do  not  dye  very  firmly,  while  artificial 
colors  do.  For  the  detection  of  coloring  in  milk,  butter  and  other 
milk  products  special  tests  are  employed. 

The  investigation  of  crime  involves  several  distinct  features. 
The  psychologic  phases  of  human  action  must  be  taken  into  consid- 
eration, and,  in  many  cases,  scientific  investigations  are  not  appli- 
cable, but  on  the  other  hand  chemistry  and  its  closely  allied  sciences 
are  of  great  use  in  indicating  the  exact  conditions  under  which  crime 
has  been  committed. 

It  must,  however,  be  borne  in  mind  that  the  work  of  the  chemist 
is  not  always  in  the  direction  of  positive  results,  or  of  securing  con- 
viction for  crime.     In  many  cases  the  laboratory  fails  to  solve  the 
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problem  submitted,  and  in  others  finds  results  contradictory  to  those 
that  have  been  assumed.  The  world  hears  less  of  such  cases  than 
of  the  affirmative  ones,  but  failures  are  often  very  instructive.  Very 
often,  popular  clamor  and  mistaken  inferences  lead  to  investiga- 
tions which  ultimately  show  that  the  charges  are  without  founda- 
tion, but  sometimes  the  contradiction  does  not  get  the  currency  that 
the  original  assertion  did.  During  the  late  war,  statements  were  made 
that  powdered  glass  was' found  in  certain  food  articles  supplied  to 
the  camps.  Naturally,  much  indignation  was  aroused,  for  such  ad- 
mixture could  only  be  the  work  of  a  deadly  enemy  to  the  nation. 


Finger  marks   of  accused  person  taken   respectively   from  a   bottle 
and  from  a  menu  card,  showing  identity. 


The  matter  was  dropped,  but  the  general  public  has  not  heard  the 
outcome  of  the  scientific  investigation.  In  at  least  one  case  it  was 
found  that  the  material  supposed  to  be  powdered  glass  was  really 
crystals  of  ammonium  magnesium  phosphate,  formed  through  some 
chemical  change  that  had  occurred  in  the  materials.  In  another  case 
a  sample  of  grape  jelly  was  submitted  to  Dr.  LaWall,  on  account  of 
brilliant  particles  scattered  through  it,  the  person  who  brought  the 
sample  being  convinced  that  these  were  powdered  glass.  Analysis 
showed  them  to  be  crystals  of  cream  of  tartar,  a  constant  ingredient 
of  grape-juice,  which  had  crystallized  out.  The  client,  however,  was 
not  satisfied  with  the  analyst's  statement  until  a  few  of  the  crystals 
were  dissolved  in  boiling-  water. 
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Chemists  who  do  work  for  physicians  meet  with  many  instances 
of  false  claims.  Red  stains  are  alleged  to  be  blood ;  fragments  of 
conomon  stones  are  submitted  as  calculi  and  lots  of  other  fakes  are 
practiced.  Those  who  are  engaged  in  industrial  work,  such  as  the 
analysis  of  ores  and  minerals,  are  constantly  meeting  with  faked 
minerals,  which  have  been  submitted  to  boost  some  mining  or  manu- 
facturing scheme.  "Fool's  gold"  is  an  old  name  for  an  iron-contain- 
ing mineral  which  has  a  bright  gold  lustre  and  has  deceived  many 
a  searcher  for  mining  investments. 

[The  illustrations  are  taken  from  Wolf-Czapek's  "Angcivandtc 
Photographic."] 


JOHNNY  APPLESEED.* 
By  J.  W.  Sturmer,  Ph.  M. 


It  is  hard  to  realize — as  one  passes  through  Ohio  or  Indiana,  on 
the  way  to  Cleveland — that  this  region,  a  little  more  than  a  century 
ago,  was  a  vast  forest,  the  cherished  hunting  grounds  of  the  red  men. 
Here  for  unnumbered  generations  they  kindled  their  camp  fires, 
erected  their  wigwams  and  lived  their  lives  in  peace  and  in  tribal 
warfare,  in  accordance  with  their  traditions.  Whence  they  came,  or 
when  they  came,  no  one  knows  ;  history  records  only  the  dramatic  and 
tragic  episodes  of  their  passing. 

The  pale  face  from  the  distant  lands  of  the  rising  sun,  who  came 
to  dispute  the  red  man's  exclusive  right  to  his  ancestral  hunting 
grounds,  was  no  welcome  intruder.  But  it  was  with  an  intense 
hatred  that  the  Indian  contemplated  the  arrival  of  the  pioneer  who 
came  to  build  a  permanent  home.  For  with  his  axe  he  felled  the 
trees  and  made  great  clearings  in  the  sombre  forest.  His  plow  up- 
rooted the  familiar  flora  and  prepared  the  ground  for  strange  grain. 
His  gun  exterminated  the  game.  In  due  course  he  built  roads,  link- 
ing the  clearings.  He  bridged  the  streams,  drained  the  swamps, 
founded  villages  teeming  with  strange  activities,  and  indeed  changed 
the  very  face  of  nature  as  effectively  as  some  great  physical  cataclysm, 
coming  as  an  act  of  wrath  of  the  Great  Spirit. 

*  Presented  to  Cleveland  Meeting  A.  Ph.  A.     Permission  granted  for  pub- 
lication prior  to  appearance  in  A.  Ph.  A.  Journal. 
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But  the  influx  of  these  dauntless  and  marvelously  efficient  pale- 
faces, once  begun,  never  slackened.  They  brought  their  kith  and 
kin.  Their  block  houses  and  trading  posts  soon  occupied  the  strategic 
positions  along  the  water  courses  and  the  Indian  saw  himself  dis- 
possessed of  his  hunting  grounds.  He  was  forced  to  retreat  deeper 
and  yet  deeper  into  the  forest,  which  he  did,  however,  with  the  de- 
termination to  exact  of  the  intruders  the  highest  possible  price  in 
human  blood.  Hence  it  is  that  the  early  history  of  Ohio  and  Indiana 
is  a  record  of  ambuscades,  and  massacre,  and  of  the  heroic  defense  of 
their  newly  established  homes  by  the  early  settlers. 

Both  history  and  fiction  have  faithfully  portrayed  the  typical 
pioneer,  as  handy  with  the  gun  as  with  his  tools  of  agriculture,  a 
sturdy  figure,  the  advance  guard  in  the  great  military  invasion  which 
conquered  the  Middle  West  for  the  white  man. 

Yet,  when  about  a  hundred  years  ago,  the  Indians  had  planned  a 
night  attack  upon  a  settlement  a  little  more  than  sixty-five  miles  south- 
west of  where  we  now  sit  (Cleveland),  the  warning  was  brought  by  a 
strange  white  man  who  had  traversed  unarmed  the  great  forest,  which 
beyond  gun-shot  range  of  the  clearings  was  a  "no  man's  land,"  full  of 
lurking  dangers;  and  it  was  he,  who,  traveling  at  night,  brought 
reinforcements  from  a  blockhouse  thirty  miles  distant.  A  tall,  gaunt 
man,  clad  in  clothing  much  the  worse  for  wear,  the  coat  having  been 
improvised  from  a  coffee  sack,  and  the  mush  pot  of  his  meagre  camp- 
ing outfit  doing  service  as  a  helmet,  he  must  have  been  an  odd  fig- 
ure, even  in  those  unconventional  days.  But  he  was  a  welcome  guest 
at  every  pioneer's  fireside,  for  he  was  none  other  than  Johnny  Apple- 
seed — Swedenborgian  missionary,  philosopher,  poet,  nature  lover — a 
kind  of  nomadic  Thoreau,  but  with  a  deep  human  sympathy,  gentle 
and  kindly,  whose  philanthropy  extended  to  the  stranger,  and  whose 
altruism  contemplated  the  generations  who  were  to  inhabit  this  newly 
settled  region.  He  was  the  pioneer  nursery  man  of  the  Middle  West 
and  the  distributor  of  seeds  of  medicinal  plants  brought  from  the 
older  settlements.    As  he  put  it — 

"I  love  to  plant  a  little  seed 
Whose  fruit  I'll  never  see; 
Some  hungry  stranger  it  may  feed, 
When  it's  become  a  tree." 

His  real  name  was  John  Chapman,  and  his  birthplace,  Spring- 
field, Massachusetts.     In  1806  he  arrived  in  Ohio,  and  planted  his 
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first  Ohio  nursery  near  the  present  town  of  Steubenville.  From  this 
point  he  moved  westward  and  northward,  until  his  plantings  formed 
a  chain  extending  into  Northern  Indiana.  His  seedlings  and  his  seeds 
of  herbs  were  distributed  without  charge,  though  he  would  accept 
a  night's  lodging,  a  meal,  or  some  simple  article  for  his  camping  out- 
fit. For  forty-six  years  he  was  a  rover  along  his  chain  of  nurseries, 
and  at  the  ripe  age  of  seventy-six  he  died  of  pneumonia,  at  a  farmer's 
home,  a  few  miles  north  of  Fort  Wayne,  Indiana.  Nearby,  in  what 
is  known  as  Archer's  Cemetery,  rest  his  remains.  And  in  Sweeney 
Park,  in  the  aforementioned  city,  the  Indiana  Horticultural  Society 
has  erected  a  memorial  to  his  memory — a  granite  boulder,  worn 
smooth  by  its  glacial  journey  from  some  distant  parent  rock.  Old 
apple  trees  grown  from  the  stock  provided  by  Johnny  Appleseed,  are 
still  bearing  fruit,  and  several  may  be  found  in  Fort  Wayne,  near  the 
conflux  of  the  St.  Mary  and  St.  Joseph  rivers,  which  form  the 
Maumee.  But  no  one  can  estimate  how  many  gardens  in  Ohio  and 
Indiana  contain  medicinal  plants  traceable  to  the  seeds  which  he  dis- 
tributed ;  and  the  indigenous  flora  has  to  a  large  degree  been  replaced 
in  certain  sections  by  his  plants  of  Eastern  origin  wliich  have  since 
escaped  cultivation. 

He  was  no  great  botanist,  and  his  knowledge  of  the  medicinal 
worth  of  plants  was  rather  erratic.  Some  of  the  unwelcome  weeds, 
as,  for  example,  the  ill-smelling  dog  fennel,  Anthemis  cotiila,  now  so 
common  in  many  rural  school  yards,  and  on  farmland  allowed  to  lie 
fallow,  were  disseminated  by  Johnny  Appleseed.  with  the  mistaken 
idea  that  he  was  providing  valuable  medicine  for  his  fellow  man. 
But  as  to  that,  he  is  far  from  standing  alone  when  it  comes  to  being 
in  error  about  the  true  therapeutic  value  of  plants  purported  to  be 
medicinal. 

John  Chapman — Johnny  Appleseed — one  of  the  most  picturesque 
figures  of  the  pioneer  days  of  this  section,  lived  a  life  of  peace  in 
an  era  of  Indian  wars.  When  his  contemporaries  established  homes, 
and  accumulated  property,  he,  though  a  poor  man,  spent  liis  allot- 
ted years  in  practical  philanthropic  enterprise.  He  lead  no  military 
expeditions,  framed  no  laws,  laid  out  no  towns.  Yet  who  would  say 
that  this  gentle,  eccentric  distributor  of  seeds,  and  of  young  apple 
trees,  by  his  example  of  outstanding  unselfishness,  did  not  leave  a  pro- 
found impress  upon  the  pioneers  of  this  section,  just  as  his  curative 
herbs  have  spread  to  replace  in  part  the  native  flora.     Preceding  the 
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country  doctor,  and  the  village  apothecary,  he  was  literally  the  pioneer 
in  supplying"  medicine  to  the  settlers  of  this  region.  The  history  of 
Ohio  and  Indiana  pharmacy  would  therefore  be  incomplete  if  it  did 
not  include  some  reference  to  this  uncouth  but  kindly  wanderer  in 
the  wilderness — Johnny  Appleseed. 


DETECTION  OF  DIETHYLPHTHALATE  AND 
PHTHALEINS.* 

By  Ralph  L.  Calvert,  Ph.  G. 

Within  the  past  year  a  tax-free  alcohol  for  use  in  perfumery  has 
been  available.  This  alcohol  is  denatured  with  diethylphthalate,  and 
acccording  to  Formula  39  B ;  should  contain  2j^  gallons  of  die- 
thylphthalate to  every  100  gallons  of  ethyl  alcohol.  This  denaturant 
is  a  colorless,  practically  odorless  liquid,  oily  in  appearance  and  has 
a  specific  gravity  of  1.175  at  25°  C. ;  boiling  point  between  290297° 
C.  It  is  readily  miscible  with  alcohol,  ether,  petroleum  ether,  and 
many  other  similar  solvents.  It  has  a  very  pronounced  bitter  and  dis- 
agreeable taste,  producing  a  sense  of  numbness  to  the  tongue. 

In  spite  of  its  disagreeable  taste,  it  is  a  source  of  temptation  to 
the  boot-legger  brotherhood,  and  quite  frequently  one  finds  it,  quite 
cleverly  disguised  in  so-called  whiskey.  It  can  easily  be  detected  as 
stated  by  Dr.  A.  B.  Lyons  in  an  article  in  the  April  number  of  the 
Journal  of  the  American  Pharmaceutical  Association,  by  shaking  out 
the  diethyli^hthalate  from  the  sample  with  light  petroleum  ether,  evap- 
orating to  dryness,  adding  sodium  or  potassium  hydroxide,  evaporat- 
ing and  adding  a  few  drops  of  concentrated  sulphuric  acid  and 
fusing  with  resorcin  to  an  orange  yellow  color.  By  dissolving  this 
fused  mass  in  water  and  adding  an  excess  of  ammonia  water  a  yel- 
low-green fluorescence  appears. 

This  test,  however,  is  not  satisfactory,  especially  if  diethylphtha- 
late is  present  in  a  minute  amount.  A  blank  test  made  by  fusing 
resorcin  with  sodium  or  potassium  hydroxide,  taking  up  with  water 
and  adding  an  excess  of  ammonia  water  shows  the  same  fluorescence. 

A  test  which  has  been  found  very  satisfactory  can  easily  be 
performed.     To  3  or  5  cc.  of  the  sample  in  a  test  tube  add  5  to  10 

*  Read   before   the   1922   Meeting  of   the   Penna.    Pharm.   Assoc. 
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drops  of  phenol,  10  dro])s  of  concentrated  sulphuric  acid  and  heat 
slowly  over  a  small  bunsen  flame  until  most  of  the  alcohol  has  been 
driven  off  and  the  liquid  assumes  a  red  color.  Now  cool  the  test 
tube  and  cautiously  add  15-25  cc.  of  water,  when  the  red  color  will 
disappear  and  the  liquid  become  turbid  (if  positive).  Now  add  an  ex- 
cess of  sodium  or  potassium  hydroxide.  A  red  color  denotes  the  pres- 
ence of  diethylphthalate  or  a  phthalein  in  the  sample.  Ammonium 
hydroxide  is  not  recommended  owing  to  the  possible  formation  of 
phenol-di-iminophthalein,  a  substance  giving  a  colorless  solution  with 
alkalies. 

If  the  sample  be  alcohol  or  a  colorless  solution  the  test  may  be 
applied  directly,  but  in  testing  whiskey  better  results  are  obtained  by 
rapid  distillation  and  the  subsequent  evaporation  of  the  distillate  to  a 
small  volume  on  a  water  bath.  Good  results  may  be  obtained  by  shak- 
ing out  with  light  petroleum  ether  a  few  times  and  then  evaporating 
off  the  petroleum  ether  at  a  comparatively  low  temperature. 

The  test  as  described  is  rather  delicate,  considering  that  i  cc.  of 
a  I -1000  solution  gave  unmistakable  results.  The  end  reaction  depends 
upon  the  formation  of  phenolphthalein  by  the  action  of  hot  sulphuric 
acid  on  phenol  and  diethylphthalate. 

Department  of  Theory  and  Practice  of  Pharmacy, 
Philadelphia  College  of  Pharmacy  and  Science. 


PRINCIPLES  OF  PHARMACEUTICAL  ETHICS.=^= 

Chapter  I. — The  Duties  of  the  Pharmacist  in  Connection  With 
His  Services  to  the  Public. 

Pharmacy  has  for  its  primary  object  the  service  which  it  can  ren- 
der to  the  public  in  safeguarding  the  handling,  sale,  compounding  and 
dispensing  of  medicinal  substances. 

The  practice  of  pharmacy  demands  knowledge,  skill  and  in- 
tegrity on  the  part  of  those  engaged  in  it.  Pharmacists  are  required 
to  pass  certain  educational  tests  in  order  to  qualify  under  the  laws 

*  Presented  b\'  Dean  Charles  Herbert  LaW'all  of  the  Philadelphia  College 
of  Pharmacy  and  Science  before  the  Section  on  Education  and  Legislation  of 
the  American  Pharmaceutical  Association  (Annual  Convention,  Cleveland, 
1922).  Revised,  approved  and  referred  by  that  Section  to  the  General  Ses- 
sion for  approval  and  adoption.  Adopted  by  the  General  Session  and  wide- 
spread publicity  urged. 
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of  our  States.  The  States  thus  restrict  the  practice  of  pharmacy  to 
those  persons  who  by  reason  of  special  training  and  quahfications  are 
able  to  qualify  under  regulatory  requirements  and  grant  to  them 
privileges  necessarily  denied  to  others. 

In  return  the  States  expect  the  Pharmacist  to  recognize  his  re- 
sponsibility to  the  community  and  to  fulfil  his  professional  obliga- 
tions honorably  and  with  due  regard  for  the  physical  and  moral  well- 
being  of  society. 

The  pharmacist  should  uphold  the  approved  legal  standards  of 
the  United  States  Pharmacopoeia  and  the  National  Formulary  for 
articles  which  are  official  in  either  of  these  works,  and  should,  as  far 
as  possible,  encourage  the  use  of  these  official  drugs  and  preparations 
and  discourage  the  use  of  nostrums.  He  should  sell  and  dispense  only 
drugs  of  the  best  quality  for  medicinal  use  and  for  filling  prescriptions. 

He  should  neither  buy,  sell  nor  use  substandard  drugs  for  uses 
which  are  in  any  way  connected  with  medicinal  purposes. 

The  pharmacist  should  be  properly  remunerated  by  the  public 
for  his  knowledge  and  skill  when  used  in  its  behalf  in  compounding 
prescriptions,  and  his  fee  for  such  professional  work  should  take  into 
account  the  time  consumed  and  the  great  responsibility  involved  as 
well  as  the  cost  of  the  ingredients. 

The  pharmacist  should  not  sell  or  dispense  powerful  drugs  and 
poisons  indiscriminately  to  persons  not  properly  qualified  to  adminis- 
ter or  use  them,  and  should  use  every  proper  precaution  to  safeguard 
the  public  from  poisons  and  from  all  habit-forming  medicines. 

The  pharmacist,  being  legally  entrusted  with  the  dispensing  and 
sale  of  narcotic  drugs  and  alcoholic  liquors,  should  merit  this  respon- 
sibility by  upholding  and  conforming  to  the  laws  and  regulations 
governing  the  distribution  of  these  substances. 

The  pharmacist  should  seek  to  enlist  and  merit  the  confidence  of 
his  patrons  and  when  this  confidence  is  won  it  should  be  jealously 
guarded  and  never  abused  by  extortion  or  misrepresentation  or  in  any 
other  manner. 

The  pharmacist  should  consider  the  knowledge  which  he  gains 
of  their  ailments,  and  the  confidences  of  his  patrons  regarding  these 
matters,  as  entrusted  to  his  honor,  and  he  should  never  divulge  such 
facts  unless  compelled  to  do  so  by  law. 

The  pharmacist  should  hold  the  health  and  safety  of  his  patrons 
to  be  of  first  consideration ;  he  should  make  no  attempt  to  prescribe  or 
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treat  diseases  or  strive  to  sell  drugs  or  remedies  of  any  kind  simply 
for  the  sake  of  profit. 

He  should  keep  his  store  clean,  neat  and  sanitary  in  all  its  de- 
partments and  should  be  well  supplied  with  accurate  measuring  and 
weighing  devices  and  other  suitable  apparatus  for  the  proper  per- 
formance of  his  professional  duties. 

It  is  considered  inimical  to  public  welfare  for  the  pharmacist  to 
have  any  clandestine  arrangement  with  any  physician  in  which  fees 
are  divided  or  in  which  secret  prescriptions  are  concerned. 

The  pharmacist  should  primarily  be  a  good  citizen,  and  should 
uphold  and  defend  the  laws  of  the  State  and  nation.  He  should  in- 
form himself  concerning  the  laws,  particularly  those  relating  to  food 
and  drug  adulteration  and  those  pertaining  to  health  and  sanitation 
and  should  always  be  ready  to  co-operate  with  the  proper  authorities 
having  charge  of  the  enforcement  of  the  laws. 

The  pharmacist  should  be  willing  to  join  any  constructive  effort 
to  promote  the  public  welfare  and  he  should  regulate  his  public  and 
private  conduct  and  deeds  so  as  to  entitle  him  to  the  respect  and  con- 
fidence of  the  community  in  which  he  practices. 

Chapter  II. — The  Duties  of  the  Pharmacist  in  His  Relations  to 

the  Physician. 

The  pharmacist  even  when  urgently  requested  so  to  do  should 
always  refuse  to  prescribe  or  attempt  diagnoses.  He  should,  under 
such  circumstances,  refer  applicants  for  medical  aid  to  a  reputable 
legally  qualified  physician.  In  cases  of  extreme  emergency  as  in  ac- 
cident or  sudden  illness  on  the  street  in  which  persons  are  brought  to 
him  pending  the  arrival  of  a  physician  such  prompt  action  should 
be  taken  to  prevent  suffering  as  is  dictated  by  humanitarian  impulses 
and  guided  by  scientific  knowledge  and  common  sense. 

The  pharmacist  should  not,  under  any  circumstances,  substitute 
one  article  for  another,  or  one  make  of  an  article  for  another  in  a 
prescription,  without  the  consent  of  the  physician  who  wrote  it.  No 
change  should  be  made  in  a  physician's  prescription  except  such  as  is 
essentially  warranted  by  correct  pharmaceutical  procedure,  nor  any 
that  will  interfere  with  the  obvious  intent  of  the  prescriber,  as  re- 
gards therapeutic  action. 

He  should  follow  the  physician's  directions  explicitly  in  the  mat- 
ter of  refilling  prescriptions,  copying  the  formula  upon  the  label  or 
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giving  a  copy  of  the  prescription  to  the  patient.  He  should  not  add 
any  extra  directions  or  caution  or  poison  labels  without  due  regard 
for  the  wishes  of  the  prescriber,  providing  the  safety  of  the  patient 
is  not  jeopardized. 

Whenever  there  is  doubt  as  to  the  interpretation  of  the  physi- 
cian's prescription  or  directions,  he  should  invariably  confer  with  the 
physician  in  order  to  avoid  a  possible  mistake  or  an  unpleasant  sit- 
uation. 

He  should  never  discuss  the  therapeutic  efifect  of  a  physician's 
prescription  with  a  patron  nor  disclose  details  of  composition  which 
the  physician  has  withheld,  suggesting  to  the  patient  that  such  details 
can  be  properly  discussed  with  the  prescriber  only. 

Where  an  obvious  error  or  omission  in  a  prescription  is  detected 
by  the  pharmacist,  he  should  protect  the  interests  of  his  patron  and 
also  the  reputation  of  the  physician  by  conferring  confidentially  upon 
the  subject,  using  the  utmost  caution  and  delicacy  in  handling  such 
an  important  matter. 

Chapter  III. — The  Duties  of  Pharmacists  to  Each  Other  and  to 
the  Profession  at  Large. 

The  pharmacist  should  strive  to  perfect  and  enlarge  his  profes- 
sional knowledge.  He  should  contribute  his  share  toward  the  scien- 
tific progress  of  his  profession  and  encourage  and  participate  in  re- 
search, investigation  and  study. 

He  should  associate  himself  with  pharmaceutical  organizations 
whose  aims  are  compatible  with  this  code  of  ethics  and  to  whose 
membership  he  may  be  eligible.  He  should  contribute  his  share  of 
time  and  energy  and  expense  to  carrying  on  the  work  of  these  or- 
ganizations and  promoting  their  welfare.  He  should  keep  himself 
informed  upon  professional  matters  by  reading  current  pharmaceu- 
tical and  medical  literature. 

He  should  perform  no  act,  nor  should  he  be  a  party  to  any  trans- 
action which  will  bring  discredit  to  himself  or  to  his  profession  or  in 
any  way  bring  criticism  upon  it,  nor  should  he  unwarrantedly  criticize 
a  fellow  pharmacist  or  do  anything  to  diminish  the  trust  reposed  in 
the  practitioners  of  pharmacy. 

The  pharmacist  should  expose  any  corrupt  or  dishonest  conduct 
of  any  member  of  his  profession  which  comes  to  his  certain  knowl- 
edge, through  those  accredited  processes  provided  by  the  civil  laws  or 
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the  rules  and  regulations  of  pharmaceutical  organizations,  and  he 
should  aid  in  driving  the  unworthy  out  of  the  calling. 

lie  should  not  accept  agencies  for  nostrums  nor  allow  his  name  to 
be  used  in  connection  with  advertisements  or  correspondence  for  fur- 
thering their  sale. 

lie  should  courteously  aid  a  fellow  pharmacist  who  may  request 
advice  or  professional  information  or  who  in  an  emergency,  needs 
supplies. 

He  should  not  aid  any  person  to  evade  legal  requirements  regard- 
ing character,  time  or  practical  experience  by  carelessly  or  improp- 
erly endorsing  or  improving  statements  relating  thereto. 

He  should  not  imitate  the  labels  of  his  competitors  nor  take  any 
other  unfair  advantage  of  merited  professional  or  commercial  suc- 
cess. \\  hen  a  bottle  or  package  of  a  medicine  is  brought  to  him  to  be 
refilled,  he  should  remove  all  other  labels  and  place  his  own  thereon 
unless  the  patron  requests  otherwise. 

He  should  not  fill  orders  which  come  to  him  by  mistake,  being 
originally  intended  for  a  competitor. 

He  should  deal  fairly  with  manufacturers  and  wholesale  drug- 
gists from  whom  he  purchases  his  supplies  ;  all  goods  received  in  error 
or  excess  and  all  undercharges  should  be  as  promptly  reported  as  are 
shortages  and  overcharges. 

He  should  earnestly  strive  to  follow  all  proper  trade  regulations 
and  rules,  promptly  meet  all  obligations  and  closey  adhere  to  all  con- 
tracts and  agreements. 


ABSTRACTED  AND  REPRINTED 
ARTICLES 


THE  HUMAN  SIDE  OF  CHEMISTRY.* 
By  Edwin  E.  Slosson. 

A  hundred  years  ago  chemistry  was  a  toy.  Today  it  is  a  tool. 
From  the  diversion  of  the  philosopher  it  has  developed  into  a  prac- 
tical profession  of  the  highest  importance  to  humanity.  All  the 
sciences  may  be  expected  likewise  to  earn  their  own  living  when  they 
get  old  enough.     But  chemistry  has  in  an  astonishingly  short  time 

*  Reprinted  from  Joiini.  Indust.  and  Eng.  Chemistry. 
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reached  maturity  and  become  more  than  self-supporting.  We  have 
recently  seen  factories  hatching  from  test  tubes,  like  fowl  from 
eggs.  Some  of  our  friends  in  sciences  that  are  older  but  do  not  yet 
pay  dividends  look  upon  chemistry  with  a  certain  suspicion  and 
perhaps  envy  because  of  its  success  in  a  business  way.  They  want  to 
keep  science  as  a  sport  and  seem  anxious  lest  the  chemist  lose  his 
amateur  status  by  making  money.  They  need  not  worry,  for  what- 
ever rewards  come  to  the  chemist — or  to  his  employer — will  be  an 
infinitesimal  fraction  of  what  chemistry  has  given  to  the  world. 

The  Chemist  Too  Modest. 

The  chemist  is  the  most  modest  of  men.  He  does  not  claim 
credit  for  what  others  do.  He  does  not  claim  credit  for  all  he  does. 
Indeed,  he  often  disclaims  credit  for  some  of  his  highest  achievements. 
If  he  makes  butter,  he  is  willing  that  the  credit  should  go  to  the  cow, 
while  he  takes  the  cash ;  if  he  spins  the  silk  for  a  dress  he  pretends 
that  he  is  a  mere  worm ;  if  he  constructs  a  pearl  he  disguises  himself 
as  an  oyster.  He  will  even  condescend  to  take  the  place  of  the  humble 
tortoise  and  secrete  a  shell. 

]\Iodesty  is  an  admirable  thing,  but  it  has  its  dangers  if  over- 
done. When  you  assume  a  deprecatory  attitude  toward  your  achieve- 
ments, there  is  always  the  danger  that  other  folks  may  believe  you. 
They  may  take  up  at  your  own  price  mark.  It  is  safe  to  profess  un- 
worthiness  only  when  you  are  sure  that  those  present  will  contradict 
you. 

The  result  of  this  persistent  attempt  of  the  chemist  to  mini- 
mize his  own  importance  is  that  the  outside  world  fails  to  appreciate 
the  value  of  his  contributions  to  modern  civilization  and  does  not  at 
all  realize  what  the  chemist  might  do  in  the  future  if  he  had  a  free 
hand.  Don't  camouflage  your  creations  by  calling  them  imitations. 
If  you  invent  a  synthetic  plastic,  some  condensation  product  of  phenol 
with  an  aldehyde  or  an  amine,  don't  call  it  a  mineral  or  vegetable. 
Name  it  after  yourself. 

A  synthetic  product  should  have  a  synthetic  name.  One  of  the 
fortunate  effects  of  the  unfortunate  failure  of  our  patent  laws  to 
afi"ord  proper  protection  is  that  it  has  led  to  the  coining  of  new  names 
for  new  things ;  too  often  to  the  coining  of  new  names  for  old  things, 
it  is  true,  but  still  a  good  movement,  for  it  brings  people  to  the  rec- 
ognition of  the  fact  that  there  are  new  things  under  the  sun  and 
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that  most  of  them  come  from  the  chemist.  The  chemist  has  become 
the  greatest  coiner  of  words  in  the  world.  The  rapid  expansion  of 
organic  chemistry  demanded  the  fabrication  of  some  250,000  new 
names,  with  provision  for  an  indefinite  increase  in  the  future.  No- 
body ever  had  such  a  job  since  Adam  was  called  upon  to  give  names 
to  all  the  animals  as  they  filed  before  him.  It  meant  doubling  the 
dictionary.  In  accomplishing  the  gigantic  task  of  constructive  philol- 
ogy, the  chemist  has  got  some  unwieldy  combinations,  but  on  the 
other  hand  he  has,  under  the  pressure  of  commercialism,  contrived 
some  very  neat  and  handy  nicknames  for  everyday  use.  The  coinage 
of  "Kodak"  confounds  the  philologists.  But  they  have  determined 
the  derivation  of  "balopticon"  to  their  own  satisfaction.  It  is  derived, 
they  say,  from  two  Greek  roots,  "ballo,"  to  throw,  and  "optikos," 
sight,  a  very  proper  term  for  a  projection  lantern,  and  removes  the 
suspicion  that  the  name  of  the  apparatus  might  conceal  a  sly  reference 
to  its  makers,  the  Bausch  &  Lomb  Optical  Company. 

This  is  much  better  than  the  old  custom  of  carrying  over  old 
names  to  new  things.  Fish  glue  films  were  called  isinglass  as  though 
they  were  a  kind  of  glass.  When  mica  took  its  place  it  too  was  called 
isinglass,  even  in  stove  windows,  and  what  is  now  called  mica  is 
mostly  celluloid,  and  what  is  called  celluloid,  may  be  something  else. 
Language  lingers  and  lags  behind  the  advance  of  science.  That  is 
because  the  public  cannot  realize  the  creative  power  of  chemistry — 
that  a  compound  is  a  different  thing  from  the  elements  that  com- 
pose it. 

New  Era  in  Chemistry, 

In  chemistry  the  whole  is  not  equal  to  the  sum  of  its  parts,  never 
qualitatively  and  possibly  not  always  quantitatively.  If  we  put  to- 
gether four  atoms  of  hydrogen  each  weighing  1.008  we  get  one  atom 
of  helium  that  weighs  only  4.  The  .008's  have  somehow  got  lost  in 
the  shuffle. 

Chemistry  is  the  creative  science.  Don't  suspect  me  of  taking 
advantage  of  my  position  to  work  in  anything  personal.  I  am  quot- 
ing Berthelot.  who  foretold  the  time  when  all  our  foods  would  be 
made  by  the  chemist.  I  do  not  see  so  far  ahead  as  that,  but  it  is 
certain  that  chemistry  is  entering  upon  a  new  era  when  its  construc- 
tive powers  will  have  wider  scope  and  largely  relieve  us  of  our  forms 
of  life.    The  chemist  of  the  future  will  not  be  content  to  do  analvtical 
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work  such  as  the  house  wrecker  does,  or  imitative  work  such  as  the 
forger  does,  but  the  chemist  will  do  original  work  such  as  he  alone 
can  do. 

The  future  of  civilization  is  fixed  by  the  scientist  because  he  has 
the  power  to  control  the  basic  reaction  on  which  our  vital  and  me- 
chanical power  depends,  the  oxidation  of  carbon  and  hydrogen.  All 
wealth  is  in  its  essence  energy,  and  the  material  sources  of  energy  are 
practically  but  two,  food  and  fuel,  very  similar  in  composition  and 
just  alike  in  their  final  products.  If  the  fuel  falls  short,  our  modern 
civilization  will  disappear  and  humanity  will  revert  to  a  primitive  con- 
dition. If  our  food  supply  falls  short,  life  itself  will  be  limited.  The 
two  factors  of  civilization,  mass  and  potential,  population  and  the 
standard  of  living,  quantity  and  cjuality,  are  functions  of  the  food  and 
fuel  supply.  The  Law  of  Malthus  has  often  been  refuted,  but  has 
never  been  repealed.  The  world  has  now  been  all  surveyed  and 
staked  out  in  claims  like  a  mining  camp  after  the  first  rush  is  over. 
Quarrels  over  stakes  and  limits  will  continue  and  we  can  only  hope 
that  they  will  be  settled  in  court  rather  than  by  the  cruder  methods 
of  Roaring  Camp.  The  late  unpleasantness  was  started  by  a  claim 
jumper  who  was  too  quick  with  his  shooting  iron  and  had  to  be 
handled  by  the  vigilance  committee.  But  how  such  quarrels  are  to 
be  settled  in  the  future  is  no  more  the  concern  of  the  chemist  than 
of  any  other  citizen.  The  peculiar  business  of  the  chemist  is  to  see 
that  there  is  something  worth  quarreling  about.  He  is  to  show  how 
to  create  and  economize  wealth  and  is  not  responsible  for  its  abuse 
and  destruction. 

The  period  of  the  extension  of  civilization  is  approaching  its 
end,  and  henceforth  progress  must  take  the  form  of  intensification  of 
civilization.  People  must  cease  to  expand  and  begin  to  construct. 
There  are  no  more  continents  to  discover.  _No  more  worlds  to  con- 
quer. The  new  era  will  require  new  methods  and  here  the  construc- 
tive powers  of  the  chemist  will  come  into  play.  The  world  will  more 
and  more  come  to  depend  upon  him.  It  does  not  require  any  chemis- 
try to  pick  a  cocoanut  oflf  a  palm  tree.  It  only  requires  a  rope  and 
prehensile  toes.  But  it  does  require  chemistry  to  extract  the  oil  from 
the  copra  and  hydrogenate  it  and  sell  it  as  a  bread  spread  to  a  hostile 
public.  It  does  not  require  any  chemistry  to  manure  a  field,  but  it 
does  require  chemistry  to  fix  the  free  nitrogen  of  the  air. 
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Chemistry  is  continually  ^ainiii^  ground  from  hiolog^y.  Vast 
areas,  which  bioloi^jists  once  claimed  but  had  neglected,  have  now 
gone  over  to  the  chemists.  In  fact,  it  seems  that  whenever  a  vital 
process  or  products  had  been  thoroughly  studied  and  understood,  it 
is  found  to  belong  to  physics  or  chemistry.  Consequently,  the  chemist 
is  inclined  to  regard  biology  as  merely  an  unexplored  province  of 
chemistry.  ]\Iany  a  loyal  biologist  in  pursuit  of  some  legitimate  line 
of  research  well  within  his  own  territory  has  found  in  the  course  of 
time  that  he  has  unconsciously  become  a  chemist.  Pasteur  many  years 
ago  crossed  the  boundary  in  the  opposite  direction ;  while  hunting  up 
assymmetric  crystals  he  got  over  into  abiogenesis.  As  an  offset  to  our 
gains  from  biology  we  have  lost  to  physics  the  invaluable  province 
lying  inside  the  atom.  In  the  modus  vivendi  that  prevailed  when  I 
was  a  student,  anything  bigger  than  the  molecule  belonged  to  the 
physicist,  and  everything  smaller  to  the  chemist.  But  a  band  of  bold 
physicists,  led  by  Thomson  and  Rutherford,  made  a  raid  into  the 
hinterland  of  chemistry  and  captured  the  interior  of  the  atom.  Scien- 
tific boundaries,  like  national  boundaries,  are  merely  imaginary  lines 
and  may  be  drawn  at  convenience,  though  they  are  mostly  drawn  at 
inconvenience. 

The  new  era  that  we  are  entering  is  a  period  of  merger  in  the 
sciences.  The  traditional  boundaries  are  being  wiped  out.  The 
nice,  precise,  little,  dogmatic  definitions  and  distinctions  that  used 
to  fill  the  first  few  pages  of  an  elementary  chemistry  textbook  have 
run  together  like  bad  dyes  in  warm  water.  The  old  arbitrary  divi- 
sion lines  between  chemistry  and  physics,  organic  and  inorganic, 
natural  and  artificial  matter  apd  energy,  molecule  and  mass,  chemical 
affinity  and  adhesive  forces,  are  disappearing.  Scientists  are  discover- 
ing what  the  artists  have  long  known  that  there  are  no  lines  in  nature. 

Acetic  acid  may  be  made  by  a  vinegar  plant  or  by  a  hydro-electric 
plant.  A  reaction  may  be  accelerated  by  a  high  temperature  or  a  cata- 
lytic metal.  It  has  recently  been  announced  that  rickets  in  children 
may  be  cured  by  sunlight  or  cod-liver  oil.  Let  us  hope  that  the  chil- 
dren will  be  allowed  their  choice  of  which  remedy  they  will  take. 

Every  annual  session  of  this  society  knocks  some  of  our  old  ideas 
in  the  head.  At  this  meeting  Professor  jMcKee  will  try  to  persuade 
us  that  there  is  no  shale  oil  in  oil  shale,  and  Professor  Bancroft  that 
there  is  no  color  in  the  peacock's  tail." 
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Chemistry  is  now  passing  through  a  revolutionary  era  like  that 
of  150  years  ago  when  Lavoisier's  balance  overthrew  the  phlogiston 
theory.  But  as  Priestley  stuck  to  phlogiston  to  the  day  of  his  death, 
although  his  discovery  of  oxygen  had  given  it  the  deathblow,  so  some 
of  us  elders  show  a  certain  reluctance  in  relinquishing  our  old  famil- 
iar images.  There  was  something  solid  and  satisfying  about  our 
molecular  models  made  of  wooden  balls,  stained  with  aniline  dyes 
and  stuck  together  with  wires.  But  these  have  now  been  relegated 
to  the  top  shelves  of  the  storeroom  and  we  have  to  get  used  to  a  new- 
fangled atom,  composed  of  a  vacuum  and  algebraic  symbols.  Minus 
marks  are  flying  round  a  plus  mark  like  automobiles  on  a  race  course 
and  whenever  one  skids  it  flashes  its  light.  In  place  of  a  stout  wirey 
valence  bond,  stiff  and  straight,  that  sticks  when  it  is  once  put  into  its 
hole,  we  are  offered  two  electrons  playing  tag  in  a  ring,  like  cats 
chasing  each  others  tails. 

But  the  new  conceptions,  as  we  all  realize,  are  vastly  in  advance 
of  the  old,  for  they  give  us  the  ability  to  handle  the  ultimate  and  in- 
dividual units  of  matter.  Clerk  Maxwell  held  that  the  laws  of  nature 
were  merely  and  inevitably  statistical,  that  we  could  only  deal  with 
averages  of  multitudes  of  indistinguishable  molecules  and  movements. 
If  that  were  true,  chemistry  would  be  less  of  an  exact  science  than 
sociology,  for  the  chemist  cannot  tell  within  many  million  how  many 
molecules  will  pass  in  a  minute  through  a  tube  connecting  two  flasks 
of  gases  of  unequal  density,  while  the  social  statistician  can  tell  within 
a  few  thousand  how  many  people  will  pass  in  a  day  through  the  Hud- 
son tube  connecting  Jersey  City  and  New  York.  But  now  that  we 
have  the  power  to  discern  and  track  the  individual  atom  and  even 
electron.  Maxwell's  argimient  no  longer  holds.  We  can  sort  out  iso- 
topes by  their  weights  and  divide  electrons  according  to  their  veloci- 
ties. We  have,  therefore,  virtually  found  the  sorting  demon  which, 
as  Maxwell  foresaw,  might  upset  or  evade  the  second  Law  of  Thermo- 
dynamics and  so  bring  order  out  of  disorder  and  work  out  of  uni- 
form temperature. 

IMaxwell  argues  that  all  the  atoms  of  an  element  must  have  the 
same  weight,  for  he  says  ("Theory  of  Heat,"  p.  329)  : 

'"If  the  molecules  of  some  substance,  such  as  hydrogen,  were  of 
sensibly  greater  mass  than  others,  we  would  have  the  means  of  pro- 
ducing a  separation  between  molecules  of  different  masses  and  in  this 
way  we  should  be  able  to  produce  two  kinds  of  hydrogen,  one  of 
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which  would  he  somewhat  denser  than  the  other.  As  this  cannot  be 
done,  we  must  admit  that  the  equaHty  which  we  assert  to  exist  be- 
tween the  molecules  of  hydrogen  applies  to  each  individual  molecule 
and  not  merely  to  the  average  of  groups  of  millions  of  molecules." 

But  now  that  Harkins  has  been  able  to  separate  hydrochloric 
acid  gas  into  denser  and  rarer  portions  by  simply  passing  it  through  a 
series  of  church-warden  tobacco  pipes,  Maxwell's  argument  proves  the 
reverse  of  what  he  thought. 

Energy,  like  matter,  has  come  under  the  atomic  theory,  and  here, 
too,  we  are  becoming  acquainted  with  its  individual  units.  As  Milli- 
kan  catches  and  counts  the  electrons  on  suspended  droplets,  so  Silber- 
stein  catches  and  counts  the  quanta  of  light  on  Trivelli's  silver  bro- 
mide crystals.  A  single  quantum  of  light  knocks  out  an  electron 
from  a  molecule  and  so  disturbs  the  equilibrium  of  the  salt  that  the 
whole  crystal  can  be  reduced  to  the  metallic  state  by  a  developer.  A 
faint  light  hits  only  a  comparatively  few  crystals  here  and  there  ui)on 
the  sensitive  plate.  A  longer  exposure  hits  some  more.  So  Silber- 
stein  concludes  that  light  comes  like  scattered  raindrops,  not  in  a 
continuous  stream.  I  gatlier  from  this  that  we  should  not  speak  of 
"a  flood  of  light,"  for  according  to  Silberstein  it  never  pours  but  it 
rains. 

Possibly  these  wavy  arrows  of  actinic  rays,  which  knock  ofif 
electrons  so  easily  when  they  hit  a  metallic  target,  may  instigate  in 
the  same  way  other  or  all  reactions  started  by  light.  This  may  be  the 
signal  that  starts  the  machinery  going  in  the  carbohydrate  factory 
of  the  green  leaf.  If  so,  we  may  learn  to  better  nature  in  this  busi- 
ness as  we  have  in  others  and  set  up  solar  engines  of  our  own. 

The  chemist  provides  the  motive  power  of  the  world,  the  world 
of  man,  not  the  inanimate  globe.  Archimedes  said  he  could  move 
the  world  if  he  had  a  long  enough  lever.  The  chemist  moves  the 
world  with  molecules.  If  he  can  only  get  control  of  the  electron,  he 
will  be  in  command  of  unlimited  energy.  For  in  this  universe  of  ours 
power  seems  to  be  in  inverse  ratio  to  size  and  the  minutest  things  are 
mightiest. 

When  we  enter  the  realm  of  intra-atomic  chemistr\',  we  get  be- 
hind the  elements  and  may  effect  more  marvelous  transformations 
than  ever.  The  smaller  the  building  blocks  the  greater  the  variety  of 
buildings  that  can  be  constructed.     The  chemistry  of  the  past  was  a 
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kind  of  cooking.  The  chemistry  of  the  future  will  be  more  like 
astronomy;  but  it  will  be  a  new  and  more  useful  sort  of  astronomy 
such  as  an  astronomer  might  employ  if  he  had  the  power  to  rearrange 
the  solar  system  by  annexing  a  new  planet  from  some  other  system 
or  expediting  the  condensation  of  a  nebula  a  thousand  times. 

But  if  the  chemist  is  to  become  an  electron  astronomer,  he  will 
have  to  become  a  methematician  of  the  highest  order.  He  may 
even  have  to  enter  the  fourth  dimension.  In  the  good  old  days  a 
chemist  did  not  have  to  know  any  mathematics  but  arithmetic  and  that 
only  as  far  as  percentage  and  the  rule  of  three.  He  had  nothing 
harder  to  do  than  to  figure  out  his  analyses  so  as  to  add  up  to  lOO 
per  cent.,  and  he  did  not  dare  to  bring  them  out  exactly  to  lOO  because 
that  would  look  suspicious.  But  some  twenty  years  ago  it  became 
apparent  that  the  chemist  could  not  keep  up  with  the  progress  of  his 
science  unless  he  passed  in  mathematics  beyond  the  eighth  grade.  It 
was  then  that  I  dropped  out  of  chemistry  and  took  to  journalism,  a 
field  that  so  far  has  not  been  hivaded  by  the  mathematician. 

The  constructive  chemist  must  often  begin  by  destruction.  He 
must  shatter  this  sorry  scheine  of  things  in  order  to  remold  it  nearer 
to  his  heart's  desire.  To  efifect  the  disintegration  that  must  precede 
the  reintegration,  the  most  useful  agencies  are  high  temperature  and 
pressure. 

The  Fuel  Problem. 

The  strike  has  brought  home  to  us  the  fuel  question — since  it 
does  not  bring  home  the  fuel.  The  expansion  of  population  and  the 
development  of  civilization,  even  their  maintenance  at  the  present 
standard  of  life,  depend  upon  finding  new  and  perpetual  sources  of 
mechanical  energy.  The  paramount  importance  of  this  question  has 
been  recognized  by  the  International  Research  Council,  which  at  its 
Brussels'  meeting  on  July  25  adopted,  as  one  of  three  subjects  for  co- 
operative study  by  the  twenty  nations  represented,  the  investigation 
of  the  energy  supply  of  the  world.  This  was  a  project  recommended 
by  the  National  Research  Council  of  the  United  States,  which  pre- 
sented a  plan  for  the  systematic  survey  of  all  possible  and  conceivable 
means  of  obtaining  mechanical  power  for  the  purpose  of  ascertain- 
ing which  seem  sufficiently  adequate  and  feasible  to  warrant  special 
research.  In  this  international  investigation  of  the  dynamic  founda- 
tions and  future  of  our  civilization,  the  American  Chemical  Society 


^"VovTiS^™}  r/zf-  Humau  Side  of  Chemistry  715 

is  qualified  to  take  a  leading  part.  No  achievements  would  be  better 
worth  our  $25,000  prize  than  a  discovery  opening  up  a  new  source 
of  mechanical  energy. 

All  our  food  and  all  our  fuel,  all  our  muscular  and  machine 
power,  depend  upon  the  peculiar  ability  of  the  little  green  granules 
of  vegetation  to  build  up  carbohydrates  out  of  air  and  water.  The 
green  leaf  reaction — or,  if  you  insist  upon  having  it  in  Greek,  the 
chlorophyl  reaction — is  the  sole  support  of  all  plant  and  vegetable 
life  and  wnthout  it  the  earth  would  be  a  desert  planet  like  the  moon. 

If  the  work  of  the  world  were  really  done  by  "horse  power,"  as 
we  still  call  it,  man  would  have  reached  the  limits  of  civilization  a 
hundred  years  ago,  for  a  horse  requires  hay  and  hay  requires  land  and 
there  would  not  be  enough  land  in  the  world  to  provide  for  the  horse 
power  we  are  now  using.  Supplementing  the  green  fields  with  the 
coal  fields,  man  has  not  only  prevented  civilization  from  coming  to  a 
stop,  but  has  given  it  an  unprecedented  forward  impetus.  The  iron 
horse  feeds  on  subterranean  pastures.  He  is  living  on  crops  of  the 
Carboniferous  Era.  Modern  civilization  basks  in  the  sunshine  that 
fell  upon  the  earth  unmeasured  millenia  ago.  We  are  living  on  our 
capital,  drawing  on  the  coal  banks.  Sometime  we  must  begin  to  earn 
our  own  living,  to  grow  our  fuel  as  we  go. 

Meantime,  the  amount  of  solar  energy  that  is  being  stored  up  in 
the  plants  every  summer  is  ten  times  as  great  as  that  released  by 
the  combustion  of  coal.  But  coal  is  more  condensed  and  convenient 
than  wood.  Oil  and  gas  are  still  better  fuels.  It  would  seriously 
check  the  progress  of  civilization  if  the  world  had  to  return  to  the 
wood  basis  as  it  was  150  years  ago. 

We  have  been  wasting  year  by  year  half  of  our  natural  gas  and 
three-quarters  of  our  petroleum.  The  supply  of  gas  has  fallen 
off  by  a  quarter  in  the  last  five  years,  and  soon  will  be  running  short. 
Our  oil  reserves  will  not  last  long,  fifteen  or  twenty  years  at  the 
present  rate  of  consumption  is  all  the  geologists  will  allow  us.  At 
any  rate  the  gasoline  tank  is  getting  low  and  no  serv'ice  station  is  in 
sight. 

Still  the  trees  and  tiny  plants  flaunt  their  foliage  provocatively 
in  the  face  of  the  passing  scientist,  who  must  confess  that  he  cannot 
yet  accomplish  what  they  do  so  easily — these  little  green-leaf  labora- 
tories, these  filmy  factories,  noiseless,  smokeless,  odorless,  that  with 
no  reagents  but  air  and  water  and  no  power  but  the  sunshine  build 
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up  by  the  ton  the  most  complicated  carbohydrates  out  of  the  simplest 
compounds  of  the  commonest  elements,  carbon,  hydrogen  and  oxy- 
gen. 

Still,  the  sun,  sole  source  of  all  our  life  and  weather,  floods  half 
the  earth  with  its  rays,  and  the  land  that  receives  the  most  of  this 
potential  wealth  is  the  land  that  retains  the  least  of  it,  the  arid  region 
of  the  tropics.  A  section  of  the  Sahara,  forty  miles  square,  receives 
in  six  hours  a  day  as  much  heat  as  is  produced  by  the  coal  burned 
in  the  twenty-four  hours  throughout  the  world.  If  only  a  small  frac- 
tion of  this  wasted  energy  could  be  economically  stored  up  and  set  at 
work  by  some  sort  of  solar  engine,  we  need  not  worry  about  the  ex- 
haustion of  our  oil,  gas  and  coal.  There  would  be  wealth  enough  for 
all. 

Here,  then,  is  the  greatest  problem  of  conservation,  the  kind  of 
conservation  that  consists  in  utilization.  But,  being  accustomed  to 
such  wasefulness,  it  does  not  excite  attention.  Nobody  is  bothering 
about  it  except  a  few  chemists,  and  they  do  not  know  how  to  help  it. 

Every  tiny  grass  blade  points  the  finger  of  scorn  at  the  chemist 
and  says  "Se  how  we  do  it.    Don't  you  wish  you  could?" 

And  the  chemist,  with  command  of  pressures  varying  from  a 
vacuum  to  the  point  where  steel  flows  like  tar,  and  with  command  of 
temperatures  ranging  from  the  boiling  point  of  carbon  almost  to 
absolute  zero,  is  still  obliged  to  confess  that  he  cannot  accomplish  on 
a  commercial  scale  the  simple  reaction  of  the  polymerizing  of  formal- 
dehyde. Even  if  he  knew  how,  he  could  not  hope  to  compete  with 
plants  on  their  own  ground  because  they  have  at  their  command  free 
raw  materials  and  the  cheap  labor  of  protoplasm.  Even  a  professor 
of  chemistry  cannot  live  as  cheaply  as  a  cornstalk. 

But  there  are  as  many  celluloses  as  there  are  sugars  and  it  is 
not  probable  that  those  that  the  plants  have  prepared  for  their  own 
purposes  would  be  the  best  for  all  human  purposes.  Just  as  we  have 
found  that  better  dyes  and  drugs  can  be  made  in  the  factory  than  can 
be  found  in  nature,  so  we  may  surmise  that  some  of  the  fundamental 
foodstuffs — starches,  sugars,  fats  and  even  proteins — may  possibly 
be  improved  upon. 

More  important  and  promising  than  the  possibility  of  synthetic 
food  is  the  possibility  that  we  may  devise  some  better  method  of 
capturing  solar  energy  than  the  plants  have  hit  upon.  We  have  no 
reason  to  assume  that  the  carbohydrates  are  the  only  way  of  solidify- 
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ing  sunshine.  The  chlorophyl  process  is  shockingly  wasteful.  Less 
than  one  per  cent,  of  the  solar  energy  that  falls  upon  a  leaf  is  fixed 
in  the  form  of  carbohydrates,  from  which  it  may  be  later  released  by 
oxidation.  The  crude  steam  engines,  set  up  in  Egypt,  catching  sun- 
shine by  cylindrical  mirrors  and  throwing  the  heat  upon  blackened 
water  pipes,  have  an  efficiency  of  some  four  per  cent.,  much  higher 
than  the  green  plant. 

But  a  steam  engine  at  best  is  an  inefficient  machine,  and  now 
that  we  are  able  to  guide  streams  of  electrons  where  we  will  and  sort 
them  out  according  to  speeds  by  means  of  grids  acting  like  Maxwell's 
demon,  we  may  reasonably  hope  to  utilize  the  radiant  energy  of  the 
sun  directly  for  power  purposes.  This  is  not  a  visionary  project  such 
as  drawing  upon  the  exhaustless  forces  inside  the  atom.  That  may, 
for  all  we  know,  remain  forever  an  impossibility.  What  I  am  talking 
about,  the  fixation  of  solar  energy^  is  something  that  we  know  can  be 
done,  for  we  see  it  in  the  grass  every  sunny  day.  If  sunshine  can 
excite  a  selenium  cell  and  decompose  silver  bromide  on  a  photographic 
plate,  it  may  be  made  to  do  work  of  another  sort  and  on  a  larger 
scale.  Here,  at  any  rate,  is  the  greatest  problem  that  the  world  pre- 
sents, and  the  highest  prizes  are  offered  for  its  successful  solution. 

"Experiments  of  Light." 

I  suppose  that  all  of  us  have  tried  erratic  experiments  that  we 
would  not  care  to  confess  before  our  colleagues  in  such  an  assemblage 
as  this.  Crazy  ideas  will  pop  up  in  the  best-regulated  brains  from 
some  subconscious  cellar,  and  we  try  them  out  on  Saturday  after- 
noon when  there  is  nobody  else  around,  just  to  see  what  will  come 
of  them.  They  do  not  appear  in  our  published  reports — unless  they 
happen  to  succeed — in  which  case  we  claim  full  credit  for  our  fore- 
sight in  undertaking  an  operation  that  ordinary-  minds  would  have 
condemned  in  advance  as  absurd. 

Now  it  is  interesting  to  observe  that  such  irrational  experimenta- 
tion is  distinctly  recommended  by  the  philosopher  who  laid  down 
the  laws  of  experimental  science  that  have  in  the  three  centuries  since 
accomplished  such  amazing  achievements.  Lord  Bacon,  after  listing 
in  his  precise  and  orderly  manner  all  the  various  ways  that  we  may  be 
guided  in  our  researches  by  theory,  observation  and  previous  experi- 
ment, concludes  quite  unexpectedly  by  adding  a  new  category,  what 
he  calls  the  experiments  of  a  madman,  and  defines  as  follows : 
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"When  you  have  a  mind  to  try  something  not  because  reason 
or  some  other  experiment  leads  you  to  it,  but  simply  because  such  a 
thing  has  never  been  attempted  before.  The  leaving  I  say  of  no 
stone  in  nature  unturned.  For  the  magnalia  of  nature  generally  lie 
out  of  the  common  roads  and  beaten  paths  so  that  the  very  absurdity 
of  the  thing  may  sometimes  prove  of  service.  But  if  reason  go 
along  with  it,  that  is,  if  it  be  evident  that  an  experiment  of  this  na- 
ture has  never  been  tried,  then  it  is  one  of  the  best  ways  and  plainly 
shakes  the  folds  out  of  nature." 

The  example  Bacon  gives  of  such  unprecedented  experiments  is 
of  peculiar  interest  to  us : 

"But  of  what  I  may  call  close  distillation  no  man  has  yet  made 
trial.  Yet  it  seems  probable  that  the  force  of  heat,  if  it  can  per- 
form its  exploits  of  alteration  within  the  enclosure  of  the  body,  where 
there  is  neither  loss  of  the  body  nor  yet  means  of  escape,  will  succeed 
at  last  in  handcuffing  this  Proteus  of  matter  and  driving  it  to  many 
transformations ;  only  the  heat  must  be  so  regulated  and  varied  that 
there  be  no  fracture  of  the  vessels. 

"No  one  should  be  disheartened  or  confounded  if  the  experi- 
ments which  he  tries  do  not  answer  his  expectation.  For  though  a 
successful  experiment  be  more  agreeable,  yet  an  unsuccessful  one  is 
oftentimes  no  less  instructive.  And  it  must  ever  be  kept  in  mind  (as 
I  am  continually  urging)  that  experiments  of  Light  are  even  more  to 
be  sought  after  than  experiments  of  Fruit." 

What  Bacon  was  "continually  urging" — that  "experiments  of 
Light,"  those  that  lead  to  enlightenment  on  fundamental  principles, 
"are  even  more  to  be  sought  after  than  experiments  of  Fruit,"  those 
that  bring  practical  results — needs  more  than  ever  to  be  kept  in  mind 
at  the  present  day,  when  public  and  employers  are  impatient  of 
research  that  does  not  bring  immediate  and  profitable  returns.  So  it 
is  worthy  of  notice  that  the  example  which  Bacon  cites  as  the  experi- 
ment of  a  madman — that  is,  destructive  distillation — has  been  pecul- 
iarly productive  of  both  Light  and  Fruit.  Applied  to  coal,  it  has 
given  us  coke  for  metallurgy,  gas  for  cities  and  shops,  and  coal-tar 
products  of  innumerable  variety  and  inestimable  value.  Applied  to 
petroleum,  it  has  increased  the  yield  of  gasoline  by  some  2,000,000 
gallons  a  day.  By  thus  "handcuffing  this  Proteus  of  matter  and  driv- 
ing it  to  many  transformations"  we  have  gained  an  insight  into  the 
structure  of  the  molecule  and  the  chemistry  of  life. 
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An  Agent  for  Democracy. 

Chemistry  is  the  most  effectual  agent  for  democracy,  since  it 
actually  accomplishes  in  regard  to  many  material  things  that  equality 
which  legislation  aims  to  hring  ahout  in  the  political  sphere.  Luxuries, 
formerly  the  monopoly  of  the  privileged  classes,  become,  through  ap- 
plied science,  the  common  property  of  the  masses.  The  "royal  pur- 
ple'' of  the  ancients  and  dyes  far  more  beautiful  are  now  to  be  had 
on  the  bargain  counter,  and  Solomon  in  all  his  glory  was  not  ar- 
rayed like  the  modern  American  maiden.  Even  though  her  purse 
be  scant  she  need  not  lack  jewels  and  perfumes  and  fine  raiment  such 
as  once  were  worth  a  slave's  life.  In  early  ages  the  man  who  owned  a 
piece  of  steel  shaped  it  into  a  sword  and  made  himself  master  of  his 
fellows.  Now  we  make  buildings  out  of  steel  and  he  who  lives  in  the 
garret  of  one  of  them  could  look  down  on  the  tower  of  Babel.  The 
Feudal  Age  vanished  at  the  first  whiff  of  gunpowder,  for  that  de- 
vice of  the  Black  Art  leveled  the  natural  and  the  artificial  inequalities 
of  humanity  in  warfare,  for  with  a  gun  in  his  hand  the  churl  could 
meet  the  knight  on  equal  footing  and  the  dwarf  was  match  for  the 
giant — more  than  a  match,  for  he  had  the  larger  target.  Medicines 
such  as  a  prince  could  not  have  procured,  though  his  physicians  sur- 
veyed the  earth  from  China  to  Peru,  are  now  at  hand  to  cure  the 
pauper.  The  new  chemical  motive  powers  have  given  man  in  the  au- 
tomobile a  very  fair  substitute  for  the  seven-league  boots  of  the  fairy 
tale ;  they  enable  him  to  go  down  into  the  sea  in  ships  on  more  or 
less  lawful  occasions,  and  they  have  endowed  him  with  the  wings 
that  he  has  always  longed  for  but  never  expected  to  get  until  he 
reached  Heaven.  Books  are  no  longer  chained  up  in  treasuries,  but, 
manifolded  by  the  magic  of  ink,  are  to  be  bought  on  the  street  comer 
like  peanuts ;  pictures  from  the  private  gallery  of  prince  or  plutocrat 
are  multiplied  by  the  same  mechanism  and  scattered  throughout  the 
land.  We  do  not  have  to  pay  ten  dollars  to  hear  one  song  by  Galli- 
Curci  since  we  can  hear  her  at  home  with  as  many  encores  as  we 
like.  Caruso,  though  dead,  yet  speaketh.  His  voice  has  been  em- 
balmed by  carbolic  acid.  Events  that  few  could  witness  are  brought 
to  all  of  us  on  the  celluloid  film.  So,  whether  it  be  the  satisfaction  of 
our  material  wants  or  the  gratification  of  our  aspiration  for  art  and 
literature,  the  chemist  acts  as  the  agent  of  applied  democracy.  Democ- 
racy has  been  engaged  in  a  struggle  for  life  lasting  five  years  and  has 
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emerged  triumphant — thanks  to  the  chemist.  For  war  has  now  be- 
come essentially  a  branch  of  applied  chemistry,  carried  on  almost  en- 
tirely by  chemical  weapons  and  chemical  defenses.  Germany,  re- 
garding herself  as  the  heaven-born  leader  of  mankind  in  this  science, 
attempted  to  use  it  to  establish  her  political  supremacy  in  the  world, 
but  in  spite  of  her  advantage  at  the  start  she  was  foiled  in  the  end  by 
the  democratic  nations.  She  had  freed  herself  in  advance  from  de- 
pendence upon  the  nitrate  beds  of  Chile  for  her  explosives  by  develop- 
ing methods  of  making  nitrates  from  the  air. 

The  war  is  over  and  Germany  has  been  relieved  by  the  Allies 
of  the  burden  of  armament  that  still  weighs  upon  the  victorious  na- 
tions. But  Germany,  unlike  the  United  States,  finds  it  profitable  to 
proceed  with  the  Haber  process  even  in  time  of  peace.  We  need 
have  no  fear  of  such  a  catastrophe  as  the  explosion  of  Oppau.  If 
the  Muscle  Shoals  plant  should  blow  up  now,  the  loss  of  life  would 
be  considerably  less.  It  is  curious  to  recall  that  the  allied  aviators 
were  never  able  to  blow  up  the  Oppau  works  despite  their  gallant  and 
persistent  attempts,  yet  now  the  Germans  without  ouside  aid  have 
removed  the  entire  establishment  from  the  earth  with  the  greatest 
ease.  The  moral  of  this  is  the  old  maxim,  "If  a  thing  is  to  be  done, 
do  it  yourself." 

The  Washington  Conference  on  Reduction  of  Armament  decided 
to  prohibit  the  toxic  forms  of  chemical  warfare,  but  not  the  ex- 
plosive. Consequently,  we  cannot  use  gases  against  our  foreign  foes, 
though  they  may  be  still  employed  against  our  own  people  when 
disorderly.  Even  the  comparatively  mild  lachrymatory  and  sternuta- 
tory gases  are  officially  debarred.  We  may  use  chemicals  to  draw 
blood  from  our  enemies  but  not  to  draw  tears.  Our  military  authori- 
ties seem  determined  that  the  American  Army  shall  never  be  sneezed 
at. 

Whether  this  paper  prohibition  will  hold  against  an  unscrupu- 
lous or  desperate  enemy  or  whether  our  soldiers  may  some  day 
be  caught  unprepared  as  were  the  British  at  Ypres,  must  be  left 
for  time  to  determine.  But  since  the  chemists  of  the  country  are  not 
responsible  for  the  risk,  they  may  rejoice  in  the  meantime  at  being 
relieved  of  the  distasteful  task  of  devising  modes  of  destruction  and 
concentrate  their  attention  upon  the  constructive  side  of  their 
science. 
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Sociological  Influence. 

The  chemist  is  not  merely  a  manipulator  of  molecules ;  he  is  a 
manager  of  mankind.  His  discoveries  and  inventions,  his  economies 
and  creations,  often  transform  the  conditions  of  ordinary  life,  alter 
the  relations  of  national  power,  and  shift  the  currents  of  thought, 
but  these  revolutions  are  efTected  so  quietly  that  the  chemist  does  not 
get  recognition  for  what  he  accomplishes,  and  indeed  does  not  usually 
realize  the  extent  of  his  sociological  influence. 

For  instance,  a  great  change  that  has  come  over  the  world  in 
recent  years  and  has  made  conditions  so  unlike  those  existing  in  any 
previous  period  that  historical  precedents  have  no  application  to  the 
present  problems,  is  the  rapid  intercommunication  of  intelligence. 
Anything  that  anybody  wants  to  say  can  be  communicated  to  any- 
body who  wants  to  hear  it  anywhere  in  all  the  wide  world  within  a 
few  minutes,  or  a  few  days,  or  at  most  a  few  months.  In  the  agencies 
by  which  this  is  accomplished,  rapid  transit  by  ship,  train  or  automo- 
bile, printing,  photography,  telegraph  and  telephone,  wired  or  wire- 
less, chemistry  plays  an  essential  part,  although  it  is  so  unpretentious 
a  part  that  it  rarely  receives  recognition.  For  instance,  the  expansion 
of  literature  and  the  spread  of  enlightenment  which  put  an  end  to  the 
Dark  Ages  is  ascribed  to  the  invention  of  movable  type  by  Guten- 
berg, or  somebody  else,  at  the  end  of  the  fourteenth  century.  But 
the  credit  belongs  rather  to  the  unknown  chemist  who  invented  the 
process  of  making  paper.  The  ancient  Romans  stamped  their  bricks 
and  lead  pipes  with  type,  but  printing  had  to  wait  more  than  a  thou- 
sand years  for  a  supply  of  paper.  Movable  type  is  not  the  essential 
feature  of  printing,  for  most  of  the  printing  done  nowadays  is  not 
from  movable  type,  but  from  solid  lines  or  pages.  We  could,  if  neces- 
sary, do  away  with  type  and  press  altogether,  and  use  some  photo- 
graphic method  of  composition  and  reproduction,  but  we  could  not  do 
without  paper.  The  invention  of  wood-pulp  paj^er  has  done  more 
for  the  expansion  of  literature  than  did  the  invention  of  rag  paper 
six  hundred  years  ago. 

For  the  conveyance  of  ideas  the  picture  is  often  more  effective 
than  the  word  and  here  the  photographic  processes  of  multiplication 
due  to  the  chemist  are  the  essential  factors. 
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It  is  interesting  to  live  at  a  time  when  we  can  witness  the  birth 
of  a  new  art.  Such  was  the  last  quarter  of  the  fifteenth  century  when 
the  art  of  printing  books  was  being  developed.  Such  is  the  first  quar- 
ter of  the  twentieth  century  when  the  art  of  depicting  motion  is  being 
developed.  In  fact,  the  moving  picture  has  a  better  title  to  the  term 
"a  new  art"  than  had  printing,  to  which  it  was  applied  so  long  ago. 
Printing  was  not  so  much  a  new  art  as  a  mechanical  extension  of  an 
old  art,  one  of  the  oldest  and  best  developed  of  the  fine  arts,  the  art 
of  calligraphy.  The  first  printed  books  were  but  cheap  and  inferior 
imitations  of  the  handsome  handwritten  volumes  of  that  day.  Even 
today  with  four  hundred  and  fifty  years  of  progress  it  is  in  cheap- 
ness and  convenience  rather  than  beauty  that  the  modern  book  sur- 
passes the  ancient  manuscript. 

Now  in  the  same  way  the  moving  picture  does  for  the  drama 
what  printing  did  for  literature,  that  is — it  brings  it  within  reach  of 
the  multitude  through  a  process  of  mechanical  manifolding.  But  it 
does  something  vastly  more  important  than  this.  It  makes  possible 
for  the  first  time  the  unlimited  reproduction  of  actual  events.  This 
world  of  ours  is  a  moving  world  and  no  static  art  can  adequately  rep- 
resent it.  There  is  no  such  thing  as  still  life,  or  still  anything  else  in 
the  whole  universe.  Everywhere  and  always  there  is  motion  and 
only  motion  and  any  representation  of  reality  at  rest  is  a  barefaced 
humbug.  The  more  realistic  the  painting  or  sculpture  the  more 
obvious  the  failure.  Myron's  "Discobolus"  and  Meissonier's  "Fried- 
land"  are  as  unnatural  and  fictitious  as  a  centaur  or  a  hippogrifif.  The 
most  beautiful  painting  ever  put  on  canvas,  the  finest  statue  ever 
carved,  is  a  ridculous  caricature  of  real  life  compared  with  the  flick- 
ering shadow  of  a  tattered  film  in  a  backwoods  nickelodeon.  We  have 
now  for  the  first  time  the  possibility  of  representing,  however  crudely, 
the  essence  of  reality — that,  is  motion.  Bergson  has  shown  us  what 
a  paralyzing  influence  static  conceptions  of  reality  have  had  upon 
the  history  of  philosophy  and  how  futile  have  been  all  attempts  to  rep- 
resent movement  by  rest.  The  scientist  of  today  thinks  in  terms  of 
motion.  All  modern  thought  is  assuming  kinetic  forms  and  we  are 
coming  to  see  the  absurdity  of  the  old  ideas  of  immutability  and  im- 
mobility. A  similar  revolution  is  impending  in  art.  At  least  we 
glimpse  the  possibility  of  a  new  form  of  pictorial  art,  which,  if  capable 
of  development  as  it  seems  to  be,  will  make  our  present  pictures  ap- 
pear as  grotesque  as  the  reliefs  carved  on  Egyptian  tombs  or  the 
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scrawls  on  the  caverns  of  Altamira.  What  will  our  posterity,  familiar 
with  moving  portraiture,  think  of  our  admiration  of  Mona  Lisa's 
smile,  frozen  on  her  lips  for  four  centuries?  A  smile  is  essentially  a 
fleeting  thing,  an  evanescent  expression.  A  fixed  smile  is  not  a  smile 
at  all  but  a  grimace.  It  is  only  by  the  most  violent  effort  of  the 
imagination  that  we  can  ignore  the  inherent  artificiality  and  limita- 
tions of  painting  sufficiently  to  get  from  it  the  illusion  of  reality. 


Metaphysics  of  Chemistry. 

In  considering  the  contributions  that  chemistry  has  made  to  our 
wealth  and  comfort,  we  must  not  forget  that  every  fundamental  dis- 
covery alters  also  our  attitude  toward  life  and  consequently  our  con- 
duct. There  is  a  metaphysical  as  well  as  a  physical  side  to  chemistry. 
The  new  conceptions  of  the  atom  and  of  the  sidereal  universe,  of  mat- 
ter and  energy,  of  time  and  space,  developed  within  the  last  ten  years, 
will  inevitably  transform  the  prevailing  modes  of  thought  in  philos- 
ophy, religion,  and  sociology  as  much  as  did  the  Copernican  idea  of 
the  moving  earth  in  the  fifteenth  century  and  the  Darwinian  idea  of 
developing  species  in  the  nineteenth  century. 

The  theory  that  the  heat  of  the  stars  comes  not  from  gravita- 
tional contraction  but  from  such  intra-atomic  sources  as  the  forma- 
tion of  helium  from  hydrogen  has  extended  the  life  of  our  sun  by 
some  thousands  of  millions  of  years,  and  thereby  the  limitation  of  life 
on  the  earth  and  the  possibility  of  the  development  of  a  superior 
civilization.  So  w^e  don't  have  to  hurry  so  hard  as  we  did  when  we 
thought  that  the  sun  was  a  guttering  candle,  likely  soon  to  flicker  out 
and  leave  us  in  the  dark  and  cold.  We  used  to  watch  with  anxiety 
the  periodical  reports  of  Langley  and  Abbott  as  to  the  constancy  of 
the  solar  constant  in  order  to  see  how  much  more  time  we  had  to 
perfect  our  social  system  before  night,  for  when  we  looked  at  the 
daily  papers  we  did  not  seem  to  be  making  progress  very  rapidly  and 
it  looked  as  though  we  should  all  be  Eskimos  before  we  got  our 
society  to  suit  us. 

The  mind  is  supposed  to  be  immaterial  but  it  seems  to  be  pos- 
sessed of  inertia.  The  more  quickly  you  want  to  move  the  mind 
of  man  the  greater  the  power  that  it  is  necessary  to  apply.  To  move 
the  mental  mass  of  the  nation  greatly  requires  almost  infinite  expendi- 
ture of  energy  or  almost  infinite  time.     Since  scientific  men  devote 
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very  little  energy  to  the  propagation  of  their  views,  it  takes  a  very 
long  time  for  new  scientific  ideas  to  act  upon  the  popular  mind.  There 
is  consequently  a  lag  in  the  progress  of  civilization,  a  break  in  the 
line  of  march  between  the  vanguard  and  the  rank  and  file. 

This  is  largely  due  to  the  lack  of  efficient  terminal  facilities  in 
the  delivery  of  intelligence.  Transportation  experts  tell  us  that  often 
a  larger  part  of  freight  charges  is  consumed  in  the  short  haul  be- 
tween station  and  home  than  in  the  long  haul  by  ship  or  train.  So  it 
is  in  the  transmission  of  ideas.  An  idea  may  be  sent  around  the 
world  at  the  rate  of  186,000  miles  a  second,  but  the  short  haul  be- 
tween the  eye  or  ear  and  the  brain  may  require  twenty  years.  If  the 
message  is  in  a  foreign  language,  such  as  scientific  terminology,  and 
there  is  no  translator  about,  the  reception  of  the  intelligence  by  the 
average  mind  may  be  indefinitely  delayed. 

Need  for  Popularization. 

Chemistry  has  long  since  abandoned  the  pretension  of  being  a 
secret  science,  but  it  has  not  yet  become  a  public  science.  It  has 
the  air  of  being  much  harder  to  understand  than  it  really  is.  Its 
symbols  are  almost  as  repellant  to  unfamiliar  eyes  as  are  the  mathe- 
matical signs  of  physics.  The  verbal  formulas,  by  which  compounds 
are  designated,  are  mistaken  for  names  and  considered  unpronounc- 
able.  But  such  impediments  to  popularity  are  not  peculiar  to  chemis- 
try. Other  sciences,  quite  as  much  handicapped  by  strange  nomen- 
clature and  recondite  conceptions,  are  nevertheless  read  with  eager- 
ness by  the  public.  Astronomy,  which  is  largely  mathematical  and  has 
no  practical  value  for  the  reader  and  does  not  deal  with  human 
beings  or  any  living  thing,  is  still  one  of  the  most  popular  of  the 
sciences.  We  have  to  put  an  astronomical  article  into  our  Science 
A^e-ws  Bulletin  every  week  to  satisfy  the  newspapers  to  which  it  is 
syndicated,  but  if  we  omit  a  chemical  article  we  get  no  complaints. 

One  reason  why  the  public  is  not  so  much  interested  in  chemi- 
cal research  as  it  ought  to  be  is  the  lack  of  writers  willing  to  trans- 
late the  science  into  ordinary  English  and  present  it  in  an  attrac- 
tive style.  I  speak  with  some  assurance  on  this  point  for  it  has 
been  my  business,  ever  since  Science  Service  was  founded  a  year 
and  a  lialf  ago,  to  hunt  for  people  trained  in  the  several  sciences 
who  can  and  will  write  about  them  for  newspapers  and  magazines. 
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and  I  have  found  it  more  difficult  to  get  good  writers  in  chemistry 
than  any  of  the  other  sciences.  Yet  there  are  more  chemists  in  the 
country  than  any  other  scientists.  Not  all  of  them  are  so  absorbed  in 
research,  teaching,  or  industry,  that  they  could  not  find  a  leisure  hour 
for  writing  once  in  a  while.  I  can  find  plenty  of  people  to  write 
about  birds  or  bugs,  clouds  or  stones,  crinoids  or  endocrines,  stars  or 
starfish,  but  I  find  few  who  will  tell  the  thrilling  continued  story 
of  chemical  discover^'. 

Yet  no  science  touches  human  life  more  intimately  than  chem- 
istry. None  is  of  more  practical  importance  in  industry.  None 
is  turning  out  more  sensational  novelties.  None  has  a  more  varied  and 
romantic  history. 

Of  its  technical  literature  chemistry  may  well  be  proud.  The 
three  journals  of  this  Society,  and  especially  our  system  of  abstracts, 
are  the  envy  of  all  the  other  sciences,  and  there  are  various  other  able 
and  attractive  journals  of  chemical  science  and  industry.  But  these 
are  read  exclusively  by  chemists  and  there  is  no  popular  periodical  of 
chemistr}'  published  anywhere  in  the  world.  In  the  popular  science 
periodicals  and  in  the  scientific  articles  of  the  general  magazines, 
chemistry  does  not  fill  as  large  a  space  as  its  practical  importance  and 
intrinsic  interest  demands.  At  least  so  it  seems  to  a  chemist.  The 
chemical  news  service  of  this  Society  is  doing  a  splendid  work  in 
preading  chemical  information  through  the  newspapers,  and  the  Local 
Sections  are  bringing  our  science  to  the  attention  of  the  public  by 
their  meetings,  but  there  is  need  for  other  kinds  of  chemical  litera- 
ture, especially  for  magazines  and  books.  Last  year  the  Washing- 
ton Academy  of  Sciences  prepared,  at  the  request  of  the  Washington 
Public  Library,  a  list  of  One  Hundred  Popular  Books  in  Science. 
In  many  fields,  such  as  botany,  astronomy,  paleontology,  entomolog}', 
and  the  like,  there  was  an  embarrassment  of  books  to  choose  from, 
but  when  it  came  to  the  science  of  chemistry  Dr.  Sosman,  chairman 
of  the  committee,  reported  that  not  one  could  be  found.  There  were 
several  popular  books  on  special  topics,  such  as  the  chemistry  of  com- 
merce, industry  and  everj-man's  life,  but  none  that  treated  the  science 
as  a  whole  and  satisfied  the  requirements  of  the  selection,  which  were 
that  the  book  should  be  readable  by  the  ordinary  reader,  not  a  text- 
book, not  a  reference  book,  not  a  home  study  course,  but  so  written 
that  it  would  interest  one  who  had  no  previous  knowledge  of  the 
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subject  and  no  special  reason  for  wanting  to  know  about  it.  It  is 
worthy  of  note  that  the  committee  had  to  go  abroad  for  some  forty 
per  cent,  of  its  popular  science  books,  and  that  several  of  them  were 
over  fifty  years  old,  although  a  recent  book  would  be  preferred.  Yet 
some  of  these  British  books  find  their  greatest  sale  in  the  United 
States,  notwithstanding  the  advantage  that  an  American  writer  has  in 
local  references  and  colloquial  language.  It  would  seem  that  a  hun- 
dred million  readers  might  reasonably  expect  to  have  one  popular  book 
in  each  science  once  in  fifty  years  in  order  to  keep  within  sight  of 
scientific  progress. 

I  would  not  take  up  so  much  of  your  time  with  my  business, 
but  it  is  your  business,  too — at  least  I  hope  to  persuade  you  that  it  is. 
I  am  glad  to  see  that  you  have  already  taken  a  step  that  will  aid  in 
the  popularization  of  the  science  by  organizing  a  Section  of  History  of 
Chemistry.  For  one  of  the  reasons  why  science  is  caviar  to  the 
general  public,  is  that  it  has  been  so  conscientiously  depersonalized. 
The  effort  is  constantly  made  to  reduce  science  to  a  set  of  niathe- 
matic  formulas,  free  from  all  taint  of  time,  place,  and  personality, 
bearing  no  trace  of  its  erratic  history  and  early  gropings  in  the  dark. 
This  is  quite  a  proper  procedure  for  the  development  of  the  science, 
no  doubt,  but  it  has  the  unfortunate  effect  that  in  eliminating  the 
human  element  you  have  eliminated  the  human  interest.  C.  P.  sucrose 
is  a  beautiful  product,  a  triumph  of  technology  in  which  the  Divi- 
sion of  Sugar  Chemistry  may  well  take  pride,  but  it  is  not  so  tasty 
as  maple  sap  or  cane  juice.  It  has  lost  its  vitamins.  That,  I  think,  is 
why  pure  science  is  distasteful  to  the  layman.  It  has  lost  its  vitamins. 
To  put  a  modern,  high-grade  textbook  in  the  hands  of  the  ordinary 
reader  is  like  feeding  decorticated  rice  to  a  soldier.  It  gives  him 
mental  beriberi.  I  hope  I  will  not  be  misunderstood  as  saying  any- 
thing against  the  chemist's  constant  efforts  to  achieve  a  higher  degree 
of  purification.  Perfect  purity  is  a  noble  aim  even  though  it  be 
asymptotically  unattainable  to  human  beings.  There  was  once  a  lit- 
tle girl  who  prayed :  "O  God,  make  me  pure ;  make  me  absolutely 
pure  like  Royal  Baking  Powder!"  Now  it  does  not  do  any  harm 
for  baking  powder  to  be  pure  because  it  gets  mixed  with  so  many 
other  things,  but  if  the  flour  is  absolutely  pure,  and  the  fat,  and  the 
salt,  and  the  water,  well,  somehow  the  bread  is  not  so  nutritious  as  it 
might  be. 


Am  Jour   Phann.)  Po)ld     Ufc  72J 

Nov.,  1922.         J  ■' 

I  am  not  sure  than  even  in  a  textbook  a  bit  of  history  or  a  few 
personaHties  would  be  out  of  place,  though  they  might  give  the  stu- 
dent the  idea  that  the  principles  of  the  science  have  been  worked  out 
by  slow  degrees  and  much  blundering  by  fallible  human  beings  instead 
of  being  handed  down  in  perfect  form  on  tables  of  stone  like  the  Ten 
Commandments.  But  anyhow,  I  am  sure  that  for  the  general  reader 
it  is  best  not  to  refine  too  highly  but  to  leave  in  a  little  of  the  human 
alloy.  And  I  hope  that  your  Section  of  History  will  develop  some 
young  writers  who  will  turn  out  a  readable  character  sketch  of  the 
creators  of  chemistry,  or  a  dramatic  description  of  how  their  discov- 
eries were  made  and  what  they  mean  to  the  world.  One  can  get  such 
"human  interest  stories"  in  abundance  about  authors,  artists,  musi- 
cians, statesmen  and  warriors,  but  I  have  been  searching  in  vain  for 
writers  who  would  do  as  much  for  science.  Until  such  writers  are 
found  we  cannot  expect  readers  in  general  to  take  as  much  interest  in 
science  as  they  do  in  literature,  fine  arts,  politics,  and  war. 


POND  LIFE.* 
By  John  Rae,  M.  P.  S. 


]\Iany  pharmacists  and  students  are  no  doubt  owners  of  micro- 
scopes, bvtt  are  probably  unaware  of  the  infinite  variety  of  objects  to 
be  found  in  pond  water.  An  ordinary  student's  microscope  is  all  that 
is  necessary  for  the  work,  unless  one  wishes  to  see  such  things  as  the 
fine  markings  on  diatoms,  for  which  a  high  power  is  necessar}-.  When 
collecting  the  water  collect  a  little  of  the  mud,  and  also  plenty  of  pond 
weed,  which  will  keep  the  water  sweet.  On  returning  home  empty  the 
water  into  a  large  glass  jar — jam  jars  do  very  well ;  the  mud  will  soon 
sink  to  the  bottom,  leaving  the  water  quite  clear,  with  the  weed  float- 
ing on  top.  If  the  water  is  now  examined  in  a  good  light,  quite  a 
number  of  minute  animals  are  to  be  seen  with  the  naked  eye,  such  as 
the  Cyclops  and  water-flea.  By  means  of  a  dipping-tube  transfer  some 
of  the  water  to  a  small  watch-glass ;  from  this  the  objects  are  easily 
lifted  with  a  fine  brush  to  a  slide  which  is  slightly  hollowed  out  in  the 
centre,  or  to  a  live  box. 

*  Reprinted  from  Pharm.  Jouni.  and  Pharm. 
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Cyclops  and  Other  Species. 

Under  even  a  very  low  power  the  cyclops,  one  of  the  Copepoda, 
so  called  from  the  one  big  eye  in  the  centre  of  its  head,  looks  quite 
terrifying,  having  the  appearance  of  being  encased  in  a  coat  of  armor. 
The  female  is  easily  distinguished  by  the  presence  of  two  large  tgg 
sacs,  one  on  each  side. 

The  water-flea,  Daphnia  Pulex,  is  perhaps  more  interesting  than 
the  Cyclops,  owing  to  the  fact  that  it  is  quite  transparent,  and  gives 
one  the  impression  of  watching  the  movements  of  a  very  complicated 
watch. 

Amongst  the  comparatively  large  objects  are  curious-looking 
larvae  of  certain  insects  such  as  the  dragon-fly  and  others  of  the 
mosquito  type,  which  during  their  wonderful  metamorphosis  from 
egg  to  perfect  insect  spend  part  of  their  life  as  humble  pond  dwellers. 
The  tail,  by  means  of  which  they  dart  about  with  great  rapidity,  is 
well  worth  examining,  also  the  head,  which  in  some  species  is  some- 
what like  a  monk's  cowl. 

If  a  drop  of  what  would  appear  to  be  perfectly  clear  water  is 
taken  from  the  specimen  jar  and  placed  under  a  moderate  power,  the 
water  appears  to  be  full  of  minute,  almost  transparent  objects,  which 
seem  to  be  constantly  moving  along  at  what  for  their  size  must  be  a 
great  rate.  These  animalcula  are  easily  found  in  water  in  which  dry 
hay  has  been  soaked  for  a  few  days.  They  are  very  low  in  the  scale 
of  evolution,  and  were  made  use  of  by  the  exponents  of  the  doctrine 
of  spontaneous  generation. 

Vorticella. 

One  of  the  most  beautiful  objects  to  be  found  in  pond  water 
is  a  colony  of  bell  animacula,  or  Vorticella.  If  the  stem  of  a  piece 
of  water  weed  is  placed  under  the  microscope  and  left  undisturbed  for 
a  few  minutes,  the  field  will  probably  be  found  to  contain  some  trans- 
parent, cup-shaped  objects,  which  are  attached  by  means  of  long 
stalks  to  the  stem  of  the  weed.  Cilia,  which  move  at  a  great  rate, 
cause  a  current  of  water  to  be  constantly  passing  the  mouth.  This 
current  of  water,  containing  a  supply  of  food  material,  is  easily  no- 
ticed by  means  of  particles  which  are  floating  in  it.  The  sea  anemone, 
familiar  to  all  lovers  of  natural  history  at  the  seaside,  obtains  its  food 
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in  a  somewhat  similar  manner.  VorticcUa  are  extremely  sensitive, 
and  the  slightest  movement  of  the  microscope  is  sufficient  to  cause  the 
thin  stalk  to  contract,  v^hen  they  become  almost  invisible.  This  ex- 
plains why  it  is  necessary  to  wait  for  a  short  time  after  transferring 
them  to  the  slide  before  they  gain  sufficient  courage  to  appear. 

Rotifera, 

or  wheel  animalcula,  are  to  be  found  in  abundance  in  pond  water, 
and  also  in  rain-water  cisterns.  Some  of  them  attach  themselves  to 
pieces  of  wood  or  pond  weed.  Rapidly-moving  cilia  give  one  the  im- 
pression that  the  head  is  constantly  revolving.  They  are  extremely 
hardy,  and  during  drought  are  able  to  live  encased  in  dry  mud  for 
long  periods. 

Volvox  Globator, 

a  fresh-water  unicellular  plant,  which  attains  a  diameter  of  about 
one-twentieth  of  an  inch,  has  the  appearance  of  a  ball  covered  with 
a  fine  network.  The  next  generation  is  visible  as  free  swimming 
plants  in  the  cavity  of  the  parent,  where  they  remain  until  it  dies 
and  the  outer  wall  is  ruptured. 

Other  Objects, 

Other  objects  to  be  looked  for  include  Ulothrix  Zonata,  a  fresh- 
Vi^ater  plant,  w^hich  one  may  be  lucky  enough  to  see  in  a  state  of  con- 
jugation. Also  Pandorina  Montm,  and  Nostoc,  a  curious  long  green 
filament  composed  of  a  chain  of  cells,  the  regular  character  of  which 
is  broken  at  intervals  by  the  presence  of  a  large  inert  cell  called  a 
heterocyst.  An  allied  object  is  Oscillaria,  which,  as  its  name  implies, 
is  constantly  oscillating  like  the  pendulum  of  a  clock.  When  watching 
it  one  is  almost  hypnotized  by  its  regular  steady  movement. 

So  far  only  the  extreme  edge  of  one  of  the  most  interesting 
pastimes  has  been  touched,  but  when  once  commenced  the  study  of 
pond  life  becomes  so  engrossing  that  when  a  colony  of  Vorticella  are 
under  observation  one  quickly  becomes  oblivious  of  time,  hunger,  and 
fatigue. 
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AN  INVESTIGATION  OF  THE  ALKALOID  COLCHI- 
CINE: ITS  ASSAY,  ISOLATION  AND  SPECIAL  PROP- 
ERTIES.* 

By  E.  C.  Davies,  M.  Sc,  M.  P.  S.,  and  James  Grier,  M.  Sc,  Ph.  C. 

At  last  year's  meeting,  at  Scarborough,  of  the  British  Pharma- 
ceutical Conference,  a  paper  on  "The  Assay  of  Colchicum  by  the 
Phospho-Tungstic  Method"  was  contributed  by  E.  C.  Davies  {vide 
Year-Book,  1921).  The  present  contribution  is  a  further  develop- 
ment of  the  subject,  and  deals  with  the  isolation  in  quantity  of  colchi- 
cine and  with  its  assay  by  volumetric  and  gravimetric  methods  with 
Mayer's  and  Schiebler's  reagents,  and  also  by  colorimetric  methods, 
and  finally  with  the  special  properties  and  reactions  of  the  alkaloid. 
In  the  isolation  of  colchicine  in  quantity  from  the  seeds  and  corms 
satisfactory  precipitation  of  the  alkaloid  by  phospho-tungstic  acid 
was  found  to  be  possible  only  in  presence  of  sodium  chloride  along 
with  acid,  and  as  the  result  of  experiments  systematically  carried  out 
it  was  found  that  0.5  per  cent.  HCl  plus  2  per  cent.  NaCl  gave  the 
best  results,  and  represents  the  ideal  conditions  for  such  precipitation. 
The  much  weaker  acid  required  also  lessens  the  risk  of  alteration  of 
colchicine.  The  seeds  and  corms  were  first  exhausted  with  industrial 
methylated  spirit  in  a  special  Soxhlet  apparatus  with  the  boiling  flask 
placed  at  the  side,  not  underneath,  so  as  to  avoid  exposure  of  the 
powdered  drug  to  heat,  and  also  to  obtain  thorough  exhaustion  with 
the  minimum  amount  of  solvent.  150  gms.  of  powdered  drug  were 
thoroughly  exhausted  with  350  cc.  of  solvent  during  three  days  or 
less,  the  alcohol  was  recovered,  the  residue  extracted  with  hot  water, 
any  oil  present  shaken  out  with  ligroin,  and  the  impure  alkaloid 
shaken  out  with  chloroform.  The  dark  colored  chloroform  residue 
was  again  extracted  with  hot  water,  and  the  filtered  yelloWish-green 
liquid  precipitated  with  phospho-tungstic  acid  in  presence  of  2  per 
cent.  NaCl  and  0.5  per  cent.  IICl.  The  yellow  granular  precipitate 
was  collected  on  filter  paper  and  washed  free  from  NaCl  wth  o.i 
per  cent.  lICl,  then  rinsed  into  a  separator  containing  chloroform, 
ammonia  added  in  slight  excess,  the  chloroform  washings  evaporated 
and  the  residue  taken  up  with  q.s.  50  per  cent,  alcohol  and  dried  on 

*Reprinted  from  The  Pharmaceutical  Journal  and  Pliannacist. 
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plates.  The  product  was  yellow  with  m.pt.  144°  C,  and  very  readily 
and  entirely  soluble  in  water,  indicating  its  purity.  A  specimen  of 
Merck's  pure  colchicine  from  the  Materia  Medica  Museum  of  the 
Manchester  University  gave  a  m.jit.  of  142°  C.  It  was  yellow  in 
color,  and  when  tested  by  the  j)hosph(j-tungstic  method  indicated  97.6 
per  cent,  purity.  No  difference  was  found  in  the  colchicine  from  the 
seed  and  corm.  A  commercial  specimen  of  so-called  pure  colchicine 
proved  on  examination  to  be  an  impure  form  of  colchicine  tannate 
with  m.pt.  120°  C.  The  phospho-tungstic  method  of  isolating  col- 
chicine is  a  great  improvement  on  the  older  method  (see  Remington) 
of  precipitating  with  tannin  and  digesting  the  tannate  with  lead 
oxide,  which  method  gives  a  dark  brown  resinous  mass  soluble  in 
water  only  with  difificulty.  It  was  found  that  by  decomposing  the 
colchicine  tannate  in  10  per  cent,  alcoholic  solution  with  lead  nitrate 
solution,  then  the  excess  of  lead  with  dilute  sulphuric  acid,  and  finally 
shaking  out  with  chloroform,  a  light  brown  product,  m.pt.  140°  C, 
\V2lS  obtained. 

Zeisel's  method,  which  consists  in  repeated  solution  of  the  alco- 
holic residue  in  water  and  shaking  out  with  chloroform  so  as  to  ob- 
then  regenerating  the  alkaloid  by  heating  with  q.s.  water  at  50°  C. 
tain  the  chloroform  addition  compound  C22H2.-,NOc2CHCl3,  and 
gave  a  light  brown  amorphous  product  with  m.pt.  136°  C. 

The  relative  value  of  different  solvents  in  the  extraction  of  col- 
chicine was  investigated.  Using  the  Soxhlet  apparatus,  it  was  found 
that  chloroform,  ethyl  alcohol,  methyl  alcohol,  and  methylated  spirit 
gave  complete  extraction  in  three  to  four  hours,  using  10  gms.  of 
powdered  seed  and  100  cc.  solvent.  In  six  hours  ether  and  benzene 
extracted  80  per  cent,  of  the  colchicine  present,  and  carbon  tetrachlor- 
ide /2  per  cent. ;  while  in  twelve  hours  amylic  alcohol  extracted  only 
53  per  cent.  In  all  these  cases  the  colchicine  was  a  dark  brown  resin- 
ous mass,  indicating  the  advantage  of  purification  by  precipitation  by 
the  iodine  or  phosphotungstic  method.  Based  on  the  above  experi- 
ments a  rapid  but  not  absolute  process  of  assay  was  devised  where 
the  alcoholic  extract  was  extracted  with  hot  benzene,  and  subsecjuent 
shaking  out  with  N/io  acid  and  then  with  chloroform.  It  indicated 
87  per  cent,  of  the  colchicine  present. 

Volumetric  methods  of  assay  wntli  Mayer's  reagent  were  car- 
ried out  in  2  per  cent.  H2SO4  solution,  using  Merck's  pure  colchicine 
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tor  the  purpose.  The  centrifuge  was  utiHzed  to  get  rapid  and  com- 
plete separation  of  the  precipitate,  and  so  enabled  the  estimations  to 
be  carried  out  more  rapidly  and  with  greater  delicacy  as  compared 
with  the  old  slower  method  of  gradual  precipitation  with  filtration 
after  each  addition,  i  cc.  of  N/20  Mayer  =  o.oii  gm.  colchicine 
(Merck),  which  corresponds  closely  with  the  empirical  figure  0.0147 
given  in  Lyons'  "Assay  of  Drugs,"  page  143.  Volumetric  assay  was 
also  carried  out  with  Schiebler's  reagent  in  presence  of  ij^  per  cent. 
H2SO4  with  the  aid  of  the  centrifuge.  The  precipitate  so  obtained 
was  also  ignited,  decomposing  at  200°  C.  into  P2O52OW0O3.  Pre- 
cipitation with  Schiebler's  reagent  was  also  done  in  presence  of  2 
l)er  cent.  NaCl  and  0.5  per  cent.  HCl.  In  this  case  the  precipitate  was 
granular  (that  got  with  H2SO4  alone  was  not),  and  could  be  col- 
lected, washed  and  dried  on  a  filter  paper  without  the  aid  of  the 
centrifuge.  It  was  then  ignited.  The  results  of  these  volumetric  and 
gravimetric  estimations  carried  out  with  Schiebler's  reagent  estab- 
lished the  ratio  of  i  of  colchicine  to  3.3  of  phosphotungstic  acid  as 
the  proportions  by  weight  in  which  they  combine,  and  this  agrees 
closely  with  the  formula  of  four  molecules  of  colchicine  to  one  mole- 
cule of  phosphotungstic  acid.  Heiduschka  and  Wolff  (Year-Book. 
1921)  find  the  ratio  to  be  1 13  with  less  than  i  per  cent.  HCl,  and  in- 
dicate that  for  aconitine  and  nicotine  this  method  is  preferable  to  the 
silicotungstic  method. 

Method  of  estimation  by  Nesslcrising.  Roth  acid  and  alkali  give 
yellow  colors  with  colchicine,  but  that  with  alkali — particularly  KOTI 
— is  more  intense,  indicating  a  dye-structure  probably.  In  fact,  col- 
chicine may  be  used  as  an  indicator.  With  weak,  i.  e.,  N/io,  acid 
no  color  is  appreciable,  but  one  drop  in  excess  of  N/io  alkali  pro- 
duces a  greenish  tint.  The  intensity  of  the  color,  faint  green  to  dark 
olive  green,  using  dilute  solutions  of  colchicine,  depends  on  the 
strength  of  the  alkaloidal  solution,  0.008  per  cent,  representing  the 
limit  of  color  production.  The  method  is  quite  reliable  within  the 
limit  stated,  and  may  be  used  to  estimate  colchicine  in  dilute  solu- 
tions colorimctrically.  It  is  simpler  and  more  easily  applied  than 
the  FeCl3  and  HCl  colorimetric  method  suggested  by  Fabinyi  in  19 12. 
The  acid  color  is  easily  removed  by  chloroform,  but  is  not  affected  by 
XH4CI;  the  alkali  color,  on  the  other  hand,  is  difficult  to  remove  by 
chloroform,  but  is  immediately  decolorized  by  NH^4C1. 
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Properties  and  Reactions  of  the  Alkaloid  Colchicine. 

Colchicine,  C22H2r.^O(5,  occurs  in  pale  yellow  flakes,  or  as  a 
pale  yellow  amorphous  powder,  with  a  bitter  taste,  and  giving  off  a 
haylike  odor  when  damped  and  warmed.  Dose,  1/20  to  1/30  grain ; 
lethal  dose,  .0012  gm.  per  kilo  body  w^eight.  M.  pt.  U.  S.  P.  viii, 
and  B.  P.  C.  gave  142.5°  C,  but  145°  C.  that  of  the  French  Codex, 
was  recommended  for  U.  S.  P.  ix,  which  has  adopted  142°  to  146° 
C,  and  this  range  includes  the  melting  points  142°  C.  and  144°  C 
obtained  in  this  investigation.  Merck  (Year-Book,  116)  says  pure  col 
chicine  forms  white  amorphous  flakes,  m.pt.  142-147°  C,  which 
from  its  aqueous  solution,  deposits  large  yellow  crystals  of  the  spar 
ingly  soluble  hydrate  (C22H2r,N06)2.3H20.  Fuller  gives  120°  C 
for  the  crystalline  form,  and  140-145°  C.  for  the  resinous  (amor- 
phous) form.  As  the  yellow  color,  on  exposure  to  light  and  air,  be- 
comes dark  brown,  colchicine  and  its  "salts"  should  be  stored  in 
well-stoppered  amber  bottles  in  a  dark  place.  It  is  soluble  in  water 
I  in  22,  the  solution  being  neutral  to  litmus  and  l?evorotator>',  less 
soluble  in  warm  water  i  in  26  at  80°  C,  very  soluble  in  chloroform, 
methyl  alcohol,  methylated  spirit,  and  in  90  per  cent,  ethylic  alcohol, 
but  less  so  in  absolute  alcohol.  It  is  not  very  soluble  in  benzene  i 
in  87,  or  in  ether  i  in  155,  still  less  in  carbon  tetrachloride  and  amyl 
alcohol,  and  insoluble  in  petroleum  benzin.  It  is  soluble  in  glacial 
acetic  acid  to  form  a  colorless  liquid  which  dries  to  a  colorless  trans- 
parent varnish ;  in  fact,  acetic  acid  is  a  good  solvent.  In  acetic  solu- 
tion it  exists  as  the  single  molecule,  but  in  aqueous  solution  it  occurs  as 
the  double,  or  even  the  triple,  molecule  (Zeisel  and  Stockert).  Col- 
chicine forms  addition  compounds  with  chloroform,  bromoform,  and 
ether,  which  compounds  are  decomposed  at  100°  C,  or,  when  warmed 
with  water,  at  50°  C,  in  the  latter  case  with  formation  of  the  hy- 
drate. Chloroform  extracts  it  completely  from  acid  solutions,  dis- 
tinction from  berberine,  one  of  the  few  other  yellow  alkaloids.  With 
alkalies  it  forms  yellow  resinous  compounds,  which  are  difficult  to 
resolve  with  chloroform ;  in  fact,  it  is  essential  to  have  the  chloro- 
form present  before  shaking  out  with  alkali.  Warmed  with  dilute 
acids  or  alkalies,  it  yields  methyl  alcohol  and  colchiceine.  On  ac- 
count of  the  ease  with  w^hich  colchicine  is  hydrolyzed,  it  is  probable 
that  colchiceine  is  present  to  a  greater  or  less  extent  in  most  of  the 
colchicine  residues  obtained  in  analytical  work  (Fuller,  "Assay  of 
Drugs"). 
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Colchiceine,  C2iH23N06./^H20,  occurs  in  shining  white  nee- 
dles. M.  pt.  172°  C.  (anhydrous),  140°  C.  crystals.  Fuller  gives 
i6o°-i70°  C.  Soluble  in  alcohol  and  chloroform  and  in  hot  water, 
slightly  in  cold  water,  and  solution  is  neutral  and  lasvorotatory,  al- 
most insoluble  in  ether  and  benzene.  It  forms  no  crystalline  addi- 
tion compound  with  chloroform,  but,  like  colchicine,  it  dissolves  in 
acids,  alkalies,  and  alkaline  carbonates,  with  a  yellow  color;  also, 
like  colchicine,  it  does  not  combine  with  acids  to  form  salts.  Al- 
though Oberlin,  who  first  obtained  it  (1856),  thought  it  pre-existed  in 
colchicum,  Zeisel  says  it  is  only  formed  by  decomposition  of  colchi- 
cine, produced  as  a  result  of  hydrolysis  on  extracting  the  drug  with 
acid  menstrua.  It  has  much  the  same  physiological  action  as  colchi- 
cine, but,  according  to  Fuehner  (1913),  is  very  much  less  toxic. 

Tests  and  Reactions  of  Colchicine. 

The  usual  slab  color  reactions  given  with  strong  acids  need  not  be 
mentioned,  nor  the  precipitates  given  with  the  usual  alkaloidal  re- 
agents, such  as  Mayer,  Thresh,  Marme,  except  that  arseno-,  silico-  and 
phospho-tungstic  acids  all  give  yellow  precipitates,  and  that  platinic 
chloride  gives  no  precipitate,  although  gold  chloride  gives  a  crystal- 
line double  chloride.  Bromine  water  also  gives  a  yellow  precipitate 
soluble  in  ammonia  to  an  orange  liquid.  Colchicine  is  so  readily  con- 
verted into  colchiceine  by  acids  that  some  of  the  reactions  attributed 
to  colchicine  itself  are  probably  due  to  its  decomposition  product. 
Ferric  chloride,  e.  g.,  gives  a  dark  green  with  colchiceine.  When, 
therefore,  FeCl;^  requires  the  addition  of  cone.  HCl  to  give  the  green 
color  with  colchicine  itself  as  in  Fabinyi's  colorimetric  method,  we 
may  assume  that  colchiceine  is  formed.  Colchicine  solutions  give  no 
color  with  FeCl;j  in  the  cold,  and,  on  heating,  a  brownish  red.  An 
alcoholic  solution  of  colchicine  gives  with  FeClg  solution  a  garnet 
red.  Ammonium  vanadate  gives  a  reddish  yellow  with  colchicine, 
but  a  dark  purple  color  with  colchiceine.  If  a  mixture  of  5  drops 
each  of  an  aqueous  solution  of  colchicine,  fuming  HNO3  and  FeCls 
solution  be  heated  to  boiling,  a  yellow  solution  is  formed,  changing  to 
olive  green,  and  if  the  above  mixture  be  shaken  with  chloroform  the 
latter  is  colored  ruby  red  and  the  aqueous  solution  remains  green. 
Fuehner  (1910)  gave  the  following  test  for  the  toxicological  detec- 
tion of  colchicine.    5  cc.  of  the  solution  are  heated  on  a  boiHng  water 
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bath  for  half  an  hour  with  5  drops  20  per  cent.  IICI.  On  then  add- 
ing 3  to  5  drops  FeCl;{  solution  a  green  color  is  produced.  On  cool- 
ing and  shaking  out  with  chloroform  the  latter  is  colored  yellowish  to 
permanganate  red.  0.005  gm.  will  give  the  red  tint ;  the  green  color 
is  more  sensitive,  but  alone,  is  not  sufficiently  characteristic.  It  was 
noticed  in  applying  the  tests  for  colchicine  that  ( i )  Ether  containing 
SOo  gave  a  canary-yellow  precipitate,  which  reaction  may  also  be 
used  as  a  test  for  the  presence  of  SO2  in  ether,  (2)  that  ligroin  or 
petroleum  spirit  precipitated  from  alcoholic  solution  a  white  com- 
pound, w^iich  at  100°  C.  reverted  to  the  ordinary  yellow  variety,  (3) 
that  carbolic  acid,  cresol,  and  thymol  as  well  as  tannic  acid  and 
salicylic  acid,  gave  precipitates  with  colchicine,  and  that,  as  all  these 
are  phenolic  substances,  it  is  evidently  with  the  phenolic  and  not  with 
the  carboxylic  grouping  that  the  colchicine  combines  in  forming  the 
so-called  tannate  and  salicylate,  so  that  these  compounds  are  not  true 
salts.  Picric  acid  gives  no  precipitate,  but  on  adding  acid  a  resinous 
mass  is  produced.  Colchicine  is  used  in  relieving  the  pain  in  the  acute 
manifestations  of  gout.  It  is  thus  a  natural  pain-relieving  drug  prin- 
ciple, and  this  analgesic  action  is  associated  with  the  presence  in  the 
molecule  of  an  amido-acetic  grouping,  just  as  in  the  artificial  anal- 
gesics, acetanilide,  phenacetin  and  phenazone  or  antipyrine,  w^hich  are 
used  to  relieve  the  acute  pain  of  neuralgia  and  sciatica,  and  all  of 
which  also  resemble  colchicine  in  not  combining  with  acids  to  form 
salts. 

Preparation  of  the  "Salts"  of  Colchicine. 

The  salts  of  colchicine,  if  they  exist,  are  extremely  unstable, 
being  decomposed  by  water.  Thus  colchicine  may  be  extracted  from 
an  acidulated  solution  by  chloroform. 

Colchicine  Salicylate. — This  compound  is  used  medicinally  and 
may  be  prepared  by  moistening  a  mixture  of  20  parts  of  colchicine 
and  7  parts  of  salicylic  acid  and  drying.  It  is  a  dark  yellow,  amor- 
phous powder,  easily  soluble  in  alcohol,  slowly  soluble  in  water,  and 
was  found  to  have  no  sharp  m.pt.  The  following  experiments  prove 
that  if  it  is  a  salt,  it  is  decomposed  in  solution: — (i)  0.2  gm.  was 
dissolved  in  20  cc.  Avater  and  shaken  in  a  separator  with  10  cc.  ether 
(colchicine  is  only  slightly  soluble  in  ether,  salicylic  acid  i  in  2).  The 
separated  ether  layer  was  washed  twice  with  10  cc.  of  water  and 
evaporated.     The  residue  consisted  entirely  of  salicylic  acid.      (2) 
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0.2  gm.  was  dissolved  in  15  cc.  water  and  shaken  with  10  cc.  chloro- 
form. The  free  salicylic  acid,  precipitated  in  the  water  layer.  The 
separated  chloroform  was  washed  twice  with  30  cc.  water  and 
evaporated  to  dryness.  The  residue  consisted  entirely  of  colchicme 
and  gave  no  purple  with  FeCIs. 

Colchicine  Tannate. — This  is  the  only  stable  salt,  and  is  pre- 
pared by  adding  tannic  acid  solution  to  a  solution  of  colchicine.  Care 
must  be  taken  not  to  add  excess  of  tannic  acid,  as  this  precipitate 
dissolves  in  excess.  It  is  a  grayish,  amorphous  powder,  insoluble  in 
water,  but  soluble  in  weak  solutions  of  alcohol  and  in  hot  water. 


SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


COLD  LIGHT. 

All  our  artificial  methods  of  illumination  are  dependent  in  the 
last  analysis  upon  the  combustion  of  hydrogen  and  carbon,  except 
where  water-power  is  the  source  of  the  energy.  In  ordinary  prac- 
tice the  percentage  of  energy  manifested  as  light  is  small,  the  bulk 
of  the  radiation  being  heat.  A  cold  light  is  a  very  desirable  product, 
for  not  only  will  economy  result,  but  in  certain  applications,  as  in 
lantern  projection  and  photomicrography  the  heat  of  the  powerful 
lamps  that  are  needed  is  a  very  serious  objection.  Sources  of  light 
low  in  heat  rays  are  not  unknown,  but  as  yet  no  practical  use  has 
been  made  of  them,  and  only  limited  studies  as  to  their  power  and 
nature.  Among  the  most  common  forms  of  such  light  are  the  emis- 
sions by  living  organisms  and  phosphorescence  of  mineral  substances. 
The  glowworm  and  firefly  are  familiar  examples  of  the  former,  and 
the  light  emitted  by  phosphorus  is  a  well-known  instance  of  the  latter. 
The  "fox-fire"  often  seen  on  rotting  wood  is  doubtless  largely,  if  not 
entirely,  due  to  minute  organisms.  We  have  also  the  glow  of  radio- 
active substances  as  seen  on  the  dial  of  watches,  which  is,  however, 
too  feeble  to  serve  as  a  radiant  illumination. 

The  glow  of  phosphorus  is  due  to  oxidation,  but  it  is  remarkable 
that  it  is  prevented  by  small  amounts  of  substances  which  seem  to 
have  no  specific  chemical  relation  to  the  element.    Lord  Rayleigh  ha^ 
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lately  published  some  researches  on  the  subject.  Camphor,  ammonia 
and  pear  oil  are  among  the  most  active  restrainers  of  the  glow  yet 
found.  Some  hydrocarbons  are  also  eiTective.  Water  vapor  pro- 
motes the  action  up  to  a  certain  amount,  beyond  which  it  interferes. 
Moderate  drying  of  the  air  in  which  the  phosphorus  is  exposed  pro- 
duces a  steady  glow.  Rayleigh's  investigations  show  that  the  action 
is  not  by  a  wave  of  oxidation  passing  from  one  point  to  another  in 
the  vapor  as  has  been  supposed,  but  that  the  action  is  more  recon- 
dite, being  due  to  the  formation  of  nuclei  somewhat  similar  to  the 
effect  of  a  small  crystal  of  a  substance  propagating  crystallization  in  a 
supersaturated  solution  of  the  same  substance.  The  inhibiting  sub- 
stances are  supposed  to  be  capable  of  associating  their  molecules  with 
the  nuclei  and  thus  preventing  the  propagation. 
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Spectrogram  of  fire-fly  light  (lower  spectrum),  carbon  incandescent  elec- 
tric lamp  light  (upper  spectrum),  helium  vacuum  tube   (middle 
spectrum). 
— Courtesy  of  The  Franklin  Institute. 

Rayleigh's  studies  did  not  include  an  examination  of  the  spec- 
trum of  the  glow,  but  an  interesting  study  of  the  light  of  the  glow- 
worm and  firefly  has  been  made  by  Dr.  Herbert  E.  Ives,  and  re- 
cently published  in  the  Journal  of  The  Franklin  Institute.  These 
animal  glows  are,  without  doubt,  due  to  chemical  action,  presumably 
oxidation.  They  often  seem  feeble,  but  this  is  on  account  of  the  small 
area  in  action.  Ives  made  quantitative  determinations  of  the  light  of 
common  luminous  insects  and  also  a  spectroscopic  study.  The  fol- 
lowing is  an  account  of  the  more  important  results  obtained  by  him. 
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The  measurements  were  in  "lumens  per  square  centimeter,"  a  datum 
that  is  purely  physical  and  need  not  be  discussed  here.  He  describes 
his  methods  in  detail.  The  large  Jamaica  firefly  gives  out  a  light 
which  was  estimated  by  Pickering  to  be  0.004  candle.  This  is  a 
flash,  not  a  steady  emission.  The  larva  of  the  firefly  has  a  steady  glow 
which  is  sensibly  equal  to  the  flashes  of  the  insect.  Compared  with 
a  tungsten  filament  or  the  typical  sky,  the  light  from  these  glowing 
masses  appears  small.  This  does  not  prove  that  it  is  too  small  for 
use.  To  determine  whether  the  light  is  or  not  applicable  as  an  illumi- 
nant  it  is  necessary  to  make  quantitative  tests.  Dr.  Ives  finds  as  a 
result  of  extended  experimenting  under  very  ingeniously  arranged 
apparatus  that  while  the  light  of  the  glowworm  is  not  capable  of  use 
in  locomotive  headlights  or  for  intense  local  lighting,  it  is,  as  it  stands, 
of  an  intensity  sufficient  for  use  in  comparison  with  some  methods 
of  lighting  now  in  vogue. 

A  study  of  the  intensity  and  amount  of  light  emitted,  and  com- 
parison of  this  with  common  sources  of  light,  is  only  part  of  the  in- 
vestigation. The  composition  of  the  light  is  important.  This  can 
only  be  detennined  by  the  spectroscope.  Owing  to  the  fact  that  the 
human  eye  has  only  a  range  of  percepion  from  violet  to  red,  while 
light  rays  are  frequently  emitted  beyond  both  these  limits,  photography 
must  be  employed  for  a  complete  study  of  the  spectrum  of  any  source. 
Panchromatic  plates  having  a  range  well  above  the  violet  are  easily 
made  and  these  were  employed  in  the  investigation.  To  obtain  a  full 
record  of  the  ultra-violet  light  quartz  lenses  and  prisms  must  be  used. 
By  placing  a  flashing  firefly  before  the  slit  of  a  small  quartz  spectro- 
scope, a  photograph  of  the  spectrum  was  obtained  which  shows  that 
the  light  (practically  yellowish  green)  is  limited  to  a  narrow  area  in 
the  visible  spectrum.  There  is  no  evidence  that  any  rays  beyond 
human  vision  are  emitted,  but  the  light  is  just  that  which  gives  the 
highest  sharpness  in  discerning  detail,  in  which  respect  it  surpasses 
any  artificial  light  now  available.  Being,  however,  limited  in  range  of 
color  and  lacking  blue,  green  and  red,  it  would  give  a  somewhat 
ghastly  tint  to  all  objects,  like  the  illumination  produced  by  burning 
an  alcoholic  solution  of  salt.  It  is  essentially  a  "cold"  light,  for  while 
in  our  ordinary  illuminants  light  is  a  by-product  of  heat  dissipation, 
in  the  firefly  heat  is  a  by-product  of  light  production. 

H.  L. 
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The  Yield  of  Glucose  From  Cotton  Cellulose. — Irvine  and 
Hirst  (/.  C.  S.,  1922,  vols.  121-2,  1885)  made  an  investigation  with 
a  view  of  determining  the  reason  that  the  usual  processes  for  convert- 
ing celhilose  into  ghicose  do  not  give  the  yield  that  would  he  expected 
upon  the  theory  that  cellulose  is  composed  entirely  of  glucose  units. 
Previous  investigations  by  Irving  and  Soutar  in  1920  had  given  a 
yield  of  85%.    The  experiments  now  reported  were  carried  on  upon 
the  same  general  principles  as  the  former  ones,  but  a  notable  im- 
provement was  obtained  by  conducting  the  acetolysis  in  the  manner 
suggested  by  Barnett  (/.  S.  C.  I.,  1921,  v.  40).    An  excellent  yield  of 
cellulose  triacetate  of  uniform  quality  was  obtained,  and  as  no  sugar 
was  found  in  the  washings,  much  work  was  eliminated.     The  con- 
version of  the  acetate  into  methylglucoside  was  performed  in  many 
ways,  but  for  quantitative  work  of  this  kind,  the  best  results  were 
obtained  by  digesting  small  amounts  of  the  compound  with  methyl 
alcohol  containing  about  0.75%  hydrogen  chloride.     The  use  of  an 
autoclave  was  abandoned,  the  whole  procedure  being  carried  out  in 
sealed  tubes,  containing  about  4  grams  of  the  triacetate.    After  about 
seventy  hours'  action  only  a  trace  of  solid  matter  remained,  and  the 
solution,  which  was  faintly  yellow,  contained  alpha-  and  betamethyl- 
glucosides  in  equilibrium.  The  specific  rotation  of  the  liquid  ranged 
within  107-108°,  the  calculation  being  based  on  the  assumption  that 
the  whole  of  the  cellulose  has  been  converted  into  the  methylgluco- 
side. 

Each  of  the  reactions  involved  has  been  carried  out  on  numer- 
ous occasions  and  by  independent  workers.  With  practice  and  ex- 
perience the  yields  have  been  regular,  and  the  following  figures  are 
submitted  as  the  average  of  concordant  experiments. 

Cotton  cellulose 100    parts 

Cellulose  triacetate 117        " 

Methylglucosides    1 14.1     " 

Equivalent  of  glucose    106        " 

The  yields  are  in  each  case  about  99.5%  of  the  theoretical. 

H.  L. 


Manufacture  of  Carbon  Disulpiiide  in  the  Electric  Fur- 
nace.— George  A.  Richter,  of  the  Research  Department  of  Brown 
and  Company,  Berlin,  N.  II.,  contributed  to  the  forty-second  general 
meeting  of  the  American  Electrochemical  Society  a  paper  embodying 
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the  results  of  experiments  on  the  production  of  carbon  disulphide  by 
the  Taylor  process,  although  differing  somewhat  from  the  original 
form  of  that  process.  Large-scale  production  is  based  upon  the 
direct  action  of  the  two  elements  at  a  temperature  ranging  from 
600°  to  1000°  C,  at  which  temperatures  the  sulphur  is,  of  course,  in 
the  form  of  vapor  and  the  carbon  an  incandescent  solid.  Not  all 
forms  of  carbon  are  admissible ;  anthracite,  gas  coke  and  other  dense 
forms  cannot  be  used.  Good  grades  of  willow  or  birch  charcoal  are 
among  the  best,  especially  those  with  a  low  ash  content.  The  ma- 
terials should  be  as  dry  as  practicable.  Water  vapor  will  form 
hydrogen  sulphide  and  other  sulphur  compounds.  The  charcoal 
should  be  well  burned.  The  mechanical  arrangements  are  described 
in  the  article,  and  the  thermal  data  are  presented  in  much  detail.  The 
conclusions  are  that  a  comparatively  recent  process  for  the  manu- 
facture of  carbon  disulphide  has  been  devised  and  actual  plant  data 
indicate  that  the  units  operate  with  reasonably  fair  thermal  efficiency. 

H.  L. 


Manufacture  of  Vanillin  by  Electrolysis. — In  1895.  a  Ger- 
man patent  was  issued  for  a  process  for  producing  vanillin  by  sub- 
jecting isoeugenol  to  an  electric  current,  the  vanillin  being  formed  by 
oxidation  and  appearing  at  the  anode.  The  process  was  described  in 
some  detail,  consisting  essentially  in  placing  in  the  anode  cell  a  15% 
solution  of  isoeugenol  in  an  excess  of  sodium  hydroxide,  the  cathode 
cell  being  charged  with  a  15%  solution  of  sodium  hydroxide.  A  cur- 
rent of  about  5  volts  and  6  amperes  was  recommended.  The  course 
of  the  action  is  followed  from  time  to  time  by  withdrawing  small  por- 
tions and  testing  for  vanillin.  A  temperature  of  about  60°  C.  is  ad- 
visable. When  the  action  has  progressed  well,  the  anode  liquid  is 
shalvcn  with  ether  which  dissolves  the  vanillin  and  any  unchanged 
isoeugenol.  The  vanillin  is  recovered  by  shaking  with  acid  sulphite, 
and  this  compound  decomposed  in  the  usual  way. 

Notwithstanding  the  specific  claims  of  this  patent,  Alexander 
Lowy  and  Catherine  M,  Moore,  of  the  Department  of  Chemistry, 
University  of  Pittsburgh,  found  by  careful  experiments  that  the 
results  stated  cannot  be  obtained.  Their  work  was  communicated  at 
the  forty-second  general  meeting  of  the  American  Electrochemical 
Society  in  Septeml>er  last.    All  attempts  to  get  an  appreciable  yield  of 
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vanillin  failed.  Vanillin,  itself,  was  found  to  oxidize  readily,  and 
even  if  produced  in  the  process  will  be  at  once  converted  into  other 
substances.  Experiments  were  also  carried  out  in  which  sulphuric 
acid  was  used  as  the  electrolyte,  but  also  failed.  In  all  the  experi- 
ments a  resinous  substance  was  obtained.  Statements  are  made  in  text- 
books that  vanillin  can  be  obtained  electrolytically  from  isoeugenol,  but 
such  statements  are  not  borne  out  by  the  investigation.  If  isoeugenol 
can  be  so  converted,  it  must  be  under  conditions  different  from  those 
called  for  in  the  patent. 

H.  L. 


Preparation  of  Perchlorates  by  Heating  Chlorates. — • 
Mathers  and  Jones,  respectively  of  the  Indiana  State  University  and 
the  Research  Department  of  the  Roessler  and  Hassler  Chemical  Com- 
pany, St.  Albans,  Vermont,  have  investigated  the  comparative  yields 
of  the  electrolytic  and  direct  heating  processes  for  obtaining  per- 
chlorates. They  failed  to  find  any  method  by  which  the  yield  in 
the  heating  process  can  be  increased  over  that  heretofore  obtained. 
Additions  of  different  substances  were  made  in  hopes  to  establish  a 
catalytic  effect,  but  none  served  the  purpose,  and  most  decreased  the 
yield.  The  maximum  yield  was  obtained  by  heating  from  i  to  50 
grams  of  potassium  chlorate  at  from  480°  to  560° C.  for  from  30  to 
60  minutes.  The  yield  was  about  55 /o.  Sodium  chlorate  gave  lower 
results,  and  several  other  chlorates  were  largely  decomposed  to 
chloride.  The  use  of  perchloric  acid  for  electrolytic  purposes  makes 
its  production  important. 

H.  L. 


ABSTRACTS  OF  CERTAIN  PAPERS  PRESENTED  IN  THE 
SCIENTIFIC  SECTION  OF  THE  AMERICAN  PHARMA- 
CEUTICAL ASSOCIATION. 


The  Occurrence  and  Forms  of  Calcium  Oxalate  in  Of- 
ficial Crude  Drugs.  Edgar  T.  Wherry  and  George  L.  Keenan, 
Bureau  of  Chemistry. — About  seventy-five  of  the  drugs  listed  in  the 
U.  S.  Pharmacopoeia,  ninth  revision,  and  the  National  Formulary, 
fourth  edition,  are  stated  to  contain  crystals  of  calcium  oxalate.  A 
study  of  these  crystals  by  the  immersion  method  under  the  petro- 
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graphic  microscope  has  shown  that  the  larger  part  of  the  crystaUine 
material  heretofore  described  as  being  calcium  oxalate  has  been  con- 
firmed as  such,  while  in  a  few  instances,  e.  g.,  the  leaves  of  Bella- 
donna and  Hyoscyamus,  the  crystalline  material  has  been  found  to  be 
a  substance  other  than  calcium  oxalate  monohydrate.  With  the  aid 
of  this  method,  the  identification  of  crystalline  material  as  calcium 
oxalate  monohydrate  in  powdered  drugs  should  be  readily  accomplish- 
able. 


Some  Interesting  Medicinal  Plants  of  Bolivia. — The  total 
number  of  plants  possessing  medical  interest  collected  on  the  Mul- 
ford  Biological  Exploration  of  1921-1922  was  large.  Many  of  the 
specimens  are  wanting  in  flowers  or  fruit,  or  both,  and  their  identifica- 
tion will  be  difficult  and  slow.  The  present  paper  deals  with  but  three 
groups : 

1.  Coto  Bark  and  its  Substitutes. 

2.  Cocillana  Bark  and  its  Substitutes  and  Congenors. 

3.  Vilca  Bark. 

4.  Bystropogon  as  a  Source  of  Volatile  Oil. 

In  the  case  of  numbers  i  and  2  the  object  is  to  indicate  the  dis- 
tinctions among  the  members  of  each  group,  and  the  methods  of 
identification,  not  only  of  the  crude  drugs,  but  of  their  galenical  prep- 
arations. No.  3  is  believed  to  be  unknown  to  science  and  is  here 
described.  No.  4  discusses  only  the  identity  and  distribution  of  one 
of  the  species,  the  oil  of  which  has  been  subjected  to  investigation. 

In  this  paper,  taxonomic  and  general  facts  are  discussed.  The 
histology  and  chemistry  of  the  drugs  will  be  discussed  by  my  col- 
leagues. 

H.  H.  RusBY. 


On  the  Chemistry  of  the  Seeds  of  Datura  Stramonium. 
By  Isao  Nishimura  and  Edward  Kremers.  Abstract. — The  breed- 
ing of  Datura  stramonium  for  alkaloid  is  an  important  problem  in 
the  cultivation  of  medicinal  plants,  but  it  is  only  one  of  numerous 
problems  associated  with  the  economic  aspects  of  the  culture  of  this 
plant.  Some  of  these  problems  have  been  alluded  to  at  previous  meet- 
ings.   Suffice  it  here  to  point  out  that  the  seeds,  which  constitute  an 
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important  j^ercentage  of  the  crop,  possess  an  economic  value  as  well 
as  scientific  interest.  Whereas  the  endosperm  contains  fatty  oil — • 
that  of  the  immature  as  well  as  that  of  the  mature  seeds  was  examined 
— the  seed  coating  contains  not  only  a  relatively  high  {percentage  of 
alkaloid,  but  a  strikingly  fluorescent  principal  as  well.  The  alkaloidal 
content  of  the  g-erminated  seeds  was  also  ascertained. 


DiETHYLPHTHALATE.  By  J.  A.  HaNDY  AND  L.  F.  HOYT.  AB- 
STRACT.— A  brief  historical  review  of  the  literature,  together  with  a 
discussion  of  the  practical  use  of  Diethylphthalate  as  a  modifying 
agent  for  specially  denatured  alcohol  approved  for  use  in  the  manu- 
facture of  high  grade  perfumes  and  toilet  waters. 

The  physical  and  chemical  constants  of  six  standard  American 
brands  and  two  foreign  brands  are  given,  together  with  the  technique 
involved  in  their  chemical  assay. 

The  following  data  shows  the  range  of  variation  for  all  the  dif- 
ferent samples : 

Specific  Gravity  /i5.6°  C 1.1218  to  1.1261 

Refractive  Index  /20 1.5008  to   1.5020 

Optical  Activity  /20 (— )  6°,  26.4'  to  (-f-)  0°,  6.2' 

Free  Acidity  as  Phthalic  Acid 017  to  .105  per  cent. 

Saponification  (mgm.KOH  per  gm.)  500.82  —  504.16  =  99.16 
to  99.82  per  cent.  Ester. 

Saponification  No.  (Corrected  for  free  acidity)  99.09  to  99.78 
per  cent.  Ester. 

Boiling  Point   (29.33"  Barometric  reading),  295°   C.   (average 
temp.). 

A  preliminary  report  will  be  made  on  some  data  for  vapor  pres- 
sure curves  for  pure  Diethylphthalate  as  well  as  mixtures  of  two  and 
one-half,  and  one  per  cent,  solutions  of  Diethylphthalate  in  alcohol. 


Deterioratiox  of  the  Tincture  of  Digitalis.  Charles  C. 
Haskell.  D.  S.  Daniel,  and  G.  S.  Terry.  Abstract. — When  the 
preparations  are  assayed  by  the  frog  or  guinea-pig  method,  there  ap- 
pears to  be  a  definite  loss  in  the  activity  of  tinctures  of  digitalis 
within  comparatively  short  periods  of  time. 
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No  evidence  has  been  published  to  justify  the  opinion  that  tinc- 
tures of  digitaHs  shows  any  loss  of  strength  in  reasonable  lengths  of 
time  when  the  tests  are  carried  out  on  cats;  rather,  it  would  seem 
that  the  tincture,  as  judged  by  this  method,  is  practically  stable. 

The  experiments  presented  in  this  paper  support  the  view  that 
the  majority  of  samples  of  tincture  made  with  70%  alcohol  undergo 
little  or  no  change  during  five  years. 

The  explanation  for  the  different  results  obtained  by  the  frog 
and  guinea-pig  method  on  one  hand  and  the  cat  method  on  the  other 
in  all  probability  lies  in  the  fact  that  with  the  lapse  of  time  a  change 
takes  place  in  the  tincture  which  renders  the  preparation  more  dif- 
ficult of  absorption  from  the  lymph  sac  of  the  frog,  but,  apparently 
does  not  render  it  more  difficult  of  absorption  from  the  alimentary 
tract  of  the  cat. 


The  Quantitative  Determination  of  Sparteine  ix  Tab- 
lets. By  Paul  W.  Jewel.  Abstract. — The  investigation  was  car- 
ried out  with  a  view  to  developing  a  method  for  the  quantitative  de- 
termination of  Sparteine,  which  would  be  rapid  and  simple  and  which 
could  be  depended  upon  to  give  accurate  results. 

Sparteine  is  only  slightly  volatile  at  100°  C,  the  loss  being  only 
3.1%  after  an  hour's  heating  at  this  temperature,  i.o^fe  more  after 
half  an  hour,  and  at  the  end  of  seven  nours'  continual  heat  2.5%  ad- 
ditional. The  use  of  a  small  amount  of  heat  does  not  afiFect  the  ac- 
curacy of  the  gravimetric  determination,  and  the  alkaloid  is  not  lost 
through  volatilization  in  the  vapors  of  chloroform.  This  is  further 
substantiated  by  the  fact  that  the  quantitative  determination  of  pure 
Sparteine  Sulphate  showed  a  recovery  of  99-3-99-5%. 

The  U.  S.  P.  and  Jorrisen  qualitative  tests  are  very  distinctive 
and  considered  to  be  preferable  to  that  of  E.  H.  Grant. 

Sparteine  Sulphate  U.  S.  P.  is  monoacidic  to  methyl  red  and  to 
l)henolpthalein  and  may  l^e  titrated  direct  with  X/50  sodium  hydrox- 
ide, using  these  indicators,  phenolpthalein  being  preferable  to  methyl 
red. 
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MEDICAL  AND  PHARMACEUTICAL 

NOTES 


Some  Notes  Upon  the  Hair. — AI.  Sabourand,  the  eminent 
dermatologist,  has  pointed  out  the  harmfulness  of  washing  the  hair 
with  more  or  less  concentrated  solutions  of  alkaline  bases  (potassium, 
sodium,  ammonium).  This  practice  renders  the  hair,  so  treated, 
fragile ;  the  ends  become  forked,  ravelled  and  broken.  Heating  and 
curling  produce  disastrous  effects  upon  the  hair,  the  curling  called 
"permanent"  being  particularly  harmful.  Bleaching  with  hydrogen 
peroxide  is  evil ;  the  chemical  and  physiological  action  of  this  product 
deprives  the  hair  of  its  elasticity.  In  the  same  manner  he  deprecates 
dyeing  in  general  as  injurious. 

To  cleanse  the  hair  a  very  hot  solution  of  borax  followed  with 
a  hot  decoction  of  soap  bark  is  recommended.  This  treatment  does 
not  injure  the  hair,  although  it  removes  the  fatty  substances  secreted 
to  place  a  control  upon  narcotic  exports. —  {Repertoire  dc  Pharmacie.) 

W.  H.  G. 


Cocaine  Traffic  in  France. — A  modification  of  the  law  gov- 
erning the  sale  of  narcotics  is  urged,  the  main  points  of  which  are  as 
follows :  Forbidding  of  residence  in  the  country  for  at  least  five  years 
for  traffickers  under  pain  of  an  imprisonment  of  from  five  to  ten 
years ;  no  legal  delays  permitted ;  fines  greatly  increased ;  the  seizure 
and  closing  of  shops  or  places  where  violations  are  conducted ;  closer 
surveillance  at  all  frontiers  and  in  the  country ;  the  creation  of  an  in- 
ternational commission  on  narcotics ;  the  authority  to  search  premises 
of  traffickers  or  addicts  at  any  time,  when  the  need  is  established. 

It  is  thought  that  the  place  to  combat  the  evil  most  successfully 
is  at  the  source  of  supply,  it  being  alleged  that  nearly  all  the  cocaine 
is  produced  by  two  or  three  works  in  Germany,  no  obstacle  being 
placed  upon  the  exportation. 

There  is  hope  that  the  French  Government  can  compel  Germany 
to  place  a  control  upon  narcotic  exports. —  {Repertoire  de  PJiarma- 
cic). 

W.  H.  G. 
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Estimating  Urinary  Chlorides. — M.  Meillere  states  that  he 
employs  a  modification  of  Alohr's  method,  consisting  of  pouring  the 
urine  into  a  solution  of  silver  nitrate — instead  of  pouring  the  silver 
nitrate  solution  into  the  urine.  One  can  operate  with  a  simple  tube  of 
20  to  25  cm.  in  length,  of  a  capacity  of  20  to  25  cc.  of  liquid,  divided 
into  cc.  and  tenths  of  cc. 

He  introduces  into  this  tube  10  cc.  of  a  solution  containing  29 
gm.  09  of  silver  nitrate  per  litre,  of  which  i  cc.  corresponds  to  i  c. 
gm.  of  sodium  chloride ;  then  is  added  one  drop  of  a  saturated  solu- 
tion of  potassium  bichromate,  producing  the  brick-red  color  of  silver 
chromate.  The  urine  is  now  poured  very  carefully  in  a  measured 
quantity,  shaking  the  tube  and  keeping  it  well  closed  until  the  color 
disappears — at  the  moment  of  discoloration,  the  quantity  of  urine 
added  will  contain  10  c.  gm.  of  chlorides. 

Let  n  be  the  quantity  of  urine  poured  into  the  tube — one  litre 
of  urine  will  contain  a  quantity  of  chlorides  equal  to  loo/w. — (From 
Tribune  Medicate,  through  Repertoire  de  Pharmacie.) 

W.  H.  G. 


NEWS  ITEMS  AND  PERSONAL  NOTES 


Hanbury  Medal  Award. — We  learn  with  pleasure  that  the  Han- 
bury  Gold  Medal,  created  to  commemorate  the  work  of  this  illustrious 
English  naturalist,  has  recently  been  awarded  to  M,  Perrot,  Profes- 
sor of  Materia  Medica  in  the  faculty  of  the  Paris  School  of  Pharm- 
acy. 

No  one  is  better  qualified  nor  fills  more  perfectly  the  conditions 
of  the  founders  of  the  Hanbury  Medal  than  Professor  Perrot,  whose 
labors  are  known  to  scientists  throughout  the  world. 


M.  Richard  Appointed  Professor. — M.  Richard  has  been  ap- 
pointed Professor  of  Pharmacology  on  the  Faculte  de  Medicine  de 
Paris,  succeeding  M.  Pouchet,  retired. 
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The  Botanical  Society  of  Pennsylvania. — On  Saturday, 
September  23,  the  Botanical  Society  of  Pennsylvania  visited  the 
Botanical  Gardens  of  the  Philadelphia  College  of  Pharmacy  and 
Science  near  Glenolden,  Pa.  The  party,  numbering  thirty-five,  was 
under  the  leadership  of  Professor  Youngken,  of  the  college,  who 
exhibited  about  300  species  of  medicinal  and  ornamental  plants  now 
thriving  in  the  gardens.  Intense  interest  was  shown  by  the  party 
and  particularly  toward  such  rarely  found  specimens  in  Pennsyl- 
vania as  the  Leprosy  plant  (Taraktogenos  kurzii),  the  Saw  Palmetto 
(Sabal  serrulata),  Atropa  physalloides  and  the  Cotton  Plant  (Gossyp- 
iiim  Barbadcnse). 


Fluckiger  Medal  Awarded  to  the  American,  Dr.  F.  W. 
Power. — The  Fluckiger  Medal  has  to  date  been  awarded  to  one 
Englishman  (Plolmes),  one  German  (E.  Schmidt),  one  Frenchman 
(Heckel),  one  German  residing  in  Switzerland  (Hartwich),  and  two 
Austrians  (Vogl  and  Moeller).  The  Swiss  Apothecary  Association, 
whose  turn  it  is  this  year  to  make  the  award,  has,  by  direction  of 
the  curatorium  of  the  Fluckiger  Foundation  awarded  the  medal  to 
an  American,  Dr.  Frederick  Power. 

Frederick  Power,  who  at  the  present  time  directs  the  biochem- 
ical division  of  the  Bureau  of  Chemistry'  of  the  Department  of  Agri- 
culture of  the  United  States,  which  is  devoted  to  the  scientific  study 
of  plant  constituents,  was  prior  to  his  return  to  America,  his  native 
country,  director  of  the  scientific  laboratory'  of  Burroughs-Wellcome. 
in  London.  During  his  first  residence  in  America  he  published  many 
articles,  most  of  which  were  on  essential  oils.  These  earned  for  him 
the  offer  to  become  chief  of  the  Wellcome  laboratories,  where,  pro- 
vided with  abundant  material  and  aided  by  numerous  assistants,  he 
conducted  a  large  number  of  valuable  investigations  of  medicinal 
plants,  all  of  which  are  characterized  by  their  thoroughness.  He  suc- 
ceeded in  isolating  and  identifying  a  number  of  new  and  interesting 
substances. 

Power  is  one  of  Fliickiger's  scholars  and  for  a  time  was  his  as- 
sistant. About  thirty  years  ago  he  translated  into  English  Fliickiger's 
Grundlagen  die  Pharmakognosie  (Fundamentals  of  Pharmacognosy). 
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PHILADELPHIA  COLLEGE  OF  PHAR- 
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Record  Attendance. — Over  700  students  are  registered  in  the  Col- 
lege when  it  opened  Alonday,  September  25,  1922.  More  than  one 
hundred  applicants  for  the  First  Year  Class  could  not  be  admitted 
because  of  limited  accommodations. 

Quarterly  Meeting  of  College  Members. — The  quarterly  meeting 
of  the  members  of  the  College  was  held  on  Monday,  September  25, 
1922.     The  "College''  is  an  incorporated  body  which  has  conducted 


study  for  New  Building  for  the  Philadelphia  College  of  Pharmacy  and  Science. 

the  teaching  institution  for  more  than  one  hundred  years  (since  182 1) 
and  published  a  scientific  journal  {The  American  Journal  of  Pharm- 
acy), now  of  international  reputation  since  1826. 

History  of  the  First  Century. — An  advanced  copy  of  the  Centen- 
nial History  of  the  College  was  shown  at  the  meeting  by  the  editor, 
Joseph  W.  England.  This  volume  has  been  in  preparation  for  about 
two  years,  as  a  feature  of  the  Centennial  celebrations  and  the  editor 
has  been  assisted  by  Dr.  Ellis  Paxon  Oberholtzer,  Dean  LaWall, 
Dean  Stermer  and  others.    There  will  be  over  500  pages  of  history, 
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200  illustrations,  and,  in  Part  II.  more  than  9000  biographies  of 
graduates  of  the  College  and  Medico-Chi,  which  is  now  affiliated. 
This  book  has  already  had  a  large  advanced  sale. 

Nezu  Site  and  Buildings. — President  William  C.  Braisted  made 
the  gratifying  announcement  that  the  committee  appointed  by  the 
Board  of  Trustees  last  May  to  work  out  a  program  for  expansion 
and  development  had  held  many  conferences  during  the  summer  and 
made  their  report  at  the  September  Board  meeting.  Their  program 
received  the  unanimous  endorsement  of  the  Board,  and  the  comple- 
tion of  the  first  step  was  already  an  assured  fact. 
This  planning  committee  consisted  of : 

Samuel  P.  Wetherill.  Jr.,  Chairman 

Russell  T.  Blackwood 

William  C.  Braisted,  M.  D. 

Otto  W.  Osterlund 

Frank  R.  Rohrman 

William  L.  Cliflfe 

Milton  Campbell 

Charles  H.  La  Wall 

Benjamin  T.  Fairchild 

George  D.  Rosengarten,  Ph.  D. 

George  B.  Evans 

Horatio  N.  Eraser 

E.  Fullerton  Cook,  Secretary 

The  complete  program  embraces  four  objectives: 

I.  Larger  and  more  suitable  location. 

n.  Modem,  newly  equipped  and  commodious  buildings. 

in.  An  Expansion  Trust  Fund. 

IV.  Therapeutic  Research  Laboratories. 

On  October  2,  the  College  officials  took  over  the  title  to  the  prop- 
erty at  Forty-third  and  Woodland  Avenue  for  the  site  of  the  new 
College  buildings.  The  price  was  $60,000  and  the  lot  has  been  se- 
cured through  the  generosity  and  assistance  of  the  President,  the 
officers,  the  Trustees  and  Faculty. 

The  campaign  for  funds  for  the  buildings  and  expansion  will  be 
immediately  launched  under  the  direction  of  the  President  and  the 
committee  of  the  College. 
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The  Therapeutic  Research  Institute  which  will  co-operate  with 
the  medical  colleges  of  Philadelphia  and  established  hospitals,  is  an 
important  part  of  the  College  program  for  its  second  century. 

Admiral  Braisted,  Surgeon-General  of  the  United  States  Navy 
throughout  the  World  War,  has  devoted  much  time  during  the  last 
two  years  towards  the  establishment  of  the  Gorgas  Memorial  in 
Panama,  an  institute  for  the  study  of  tropical  diseases,  to  commem- 
orate the  monumental  services  of  General  Gorgas. 

Dr.  Braisted  has  now  moved  to  Haverford,  a  Philadelphia  sub- 
urb, and  will  actively  promote  the  expansion  program  of  the  Col- 
lege and  also  the  Therapeutic  Research  Institute,  which  so  properly 
belongs  to  Philadelphia,  with  its  splendid  record  for  service  in  the 
medical  sciences. 

Campaign  Office  Opened. — An  office  has  been  opened  in  the  Col- 
lege, at  145  North  Tenth  Street,  for  the  conduct  of  an  active  cam- 
paign for  new  buildings  and  an  endowment  fund.  The  gift  of  the 
new  lot  is  tangible  evidence  that  those  who  are  locally  active  in  Col- 
lege affairs  believe  in  the  expansion  program  and  have  confidence  in 
the  support  of  the  Alumni  and  friends  of  the  College. 

University  of  Pennsylvania  Co-operation. — Arrangements  have 
been  made  with  the  University  of  Pennsylvania  to  conduct  the  selling 
and  advertising  classes  in  the  Bvisiness  Administration  course  of  the 
College  of  Pharmacy.  These  courses  will  be  under  the  direction  of 
Dr.  Hess,  a  member  of  the  Faculty  of  the  Wharton  School. 

When  the  College  moves  to  its  new  site  only  three  squares  from 
the  University,  some  of  the  economic  policies  recently  referred  to  by 
acting-Provost  Penniman,  of  the  University,  can  be  admirably  de- 
veloped. That  this  is  practical  and  that  there  exists  this  friendly  re- 
lationship between  these  two  older  teaching  institutions  in  Philadel- 
phia is  evidenced  by  the  arrangements  just  announced. 

Free  Public  Science  Lectures. — The  second  series  of  free  public 
lectures,  by  members  of  the  Faculty  of  the  College  has  just  been  an- 
nounced. These  lectures  will  be  held  on  \\''ednesdays,  at  8.15  P.  M., 
beginning  October  11,  at  145  North  Tenth  Street.    The  subjects  are: 

"Chemistry  as  an  Aid  in  the  Detection  of  Crime,"  Dr  I  fcnry 
Leffmann. 

"Corn  and  Its  Products,"  Prof.  Freeman  P.  Stroup. 
"The  Story  of  Glass,"  Prof.  J.  W.  Sturmer. 
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"Vitamines,"  Prof.  David  \\ilbur  Horn. 

"Bacterial  Preparations  in  Common  Use,"  Prof.  Louis  Gershen- 
feld. 

"The  Aluminum  Age,"  Prof.  Ralph  R.  Foran. 

"The  Making  of  Medicines,"  Prof.  E.  Fullerton  Cook. 

"The  Cost  of  Patent  Medicine,"  Dr.  Horatio  C.  Wood. 

"The  New  Alloys  of  Iron  and  Their  Uses,"  Prof.  Frank  X. 
Moerk. 

"Another  Drop  of  Blood,"  Prof.  Ivor  Griffith. 

"The  Romance  of  Spices,"  Prof.  Charles  H.  LaWall. 

"Catalysis  and  Catalysts,"  Prof.  Samuel  P.  Sadtler, 

"Animal-Eating  Plants,"  Prof.  Heber  W.  Youngken. 

"Explosives  and  Explosions,"  Dr.  Henry  Leffmann. 

At  the  close  of  the  series  the  lectures  of  this  year  will  be  pub- 
lished in  book  form. 

Citizenship. — Recognizing  the  importance  of  stimulating  the 
sense  of  loyalty  and  obligation  as  citizens,  five  lectures  were  given 
during  last  year's  course  on  the  subject  of  citizenship  all  students  be- 
ing admitted.  This  year,  because  of  the  greatest  interest  and  benefit, the 
number  of  these  lectures  will  be  doubled  and  the  speakers  will  be 
prominent  publicists  of  Philadelphia  and  New  York,  men  of  inspira- 
tional power. 

The  following  members  of  the  faculty  were  in  attendance  at  the 
meetings  of  the  Pennslyvania  Pharmaceutical  Association  at  Buena 
Vista  Springs,  Pa. :  C.  H.  LaWall,  H.  W.  Youngken,  F.  P.  Stroup,  L. 
F.  Cook,  R.  R.  Foran,  R.  P.  FischeUs,  Paul  S.  Pittenger,  E,  J. 
Hughes  and  A.  B.  Nichols. 

Those  attending  the  meetings  of  the  American  Pharmaceutical 
Association  at  Cleveland,  Ohio,  were:  Charles  H.  LaWall,  H.  W. 
Youngken,  E.  F.  Cook,  J.  W,  Sturmer,  F.  P.  Stroup,  Ivor  Griffith, 
Paul  S.  Pittenger,  R.  P.  Fischelis,  Dr.  F.  E.  Stewart,  A.  B.  Nichols 
and  Dr.  Braisted. 

The  annual  convention  of  the  Bet;,a  Phi  Sigma  Fraternity  was 
held  August  21  and  22  at  Buffalo,  N.  Y.,  at  The  Stuyvesant.  About 
thirty-five  delegates  from  the  various  chapters  were  present  and  the 
following  officers  were  elected :  Dr.  Heber  W.  Youngken,  Grand 
Councillor;  Dr.  Charles  H.  Abbott,  of  Buffalo,  Vice  Grand  Coun- 
cillor; Dr.  Henry  G.  Bentz,  of  Buffalo,  Grand  Secretary,  and  John  L. 
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Repton,  of  LeRoy,  N.  Y.,  Grand  Treasurer.    Applications  for  three 
new  charters  were  passed  upon. 

]\Iembers  of  the  Phi  Delta  Chi  Fraternity  attending  the  meetings 
of  the  American  Pharmaceutical  Association  at  Cleveland,  Ohio,  cele- 
brated the  occasion  by  having  a  dinner  at  which  about  thirty-five  were 
present.  Instructor  Adley  B.  Nichols  is  Grand  Vice-President  of  the 
national  organization. 


CORRESPONDENCE 


American  Journal  of  Pharmacy, 

Philadelphia,  Pa. 
Gentlemen : 

I  beg  to  submit  the  following  formulas  for  non-alcoholic  elixirs, 
or  more  properly  termed  solutions,  which  are  intended  to  replace  the 
present  alcoholic  solutions  dispensed  under  these  names. 

The  definition  of  an  elixir  carries  with  it  the  understanding  that 
such  a  preparation  contains  but  small  amounts  of  medicinal  sub- 
stances incorporated  with  alcohol,  syrup,  water  and  aromatics.  The 
introduction  of  the  Volstead  Act  makes  it  desirable,  where  possible, 
to  dispense  wth  the  use  of  alcohol. 

I  believe  there  are  many  official  preparations  which  now  contain 
alcohol,  but  which  would  be  better  without  this  solvent,  not  only  from 
an  economical  viewpoint,  but  also  from  a  scientific  viewpoint. 

These  formulas  are  submitted  to  demonstrate  the  possibilities  of 
making  non-alcoholic  elixirs. 

Elixir  Lactated  Pepsin. 
•    (Equivalent  of  40  grams  of  lactated  pepsin  to  the  fluidounce.) 

Granular  pepsin  1-3000 5  oz.  372  gr.  (Avoir.) 

Sugar 10  lbs. 

Benzoate  of  soda   •  • i   oz. 

Lactic  acid 8  fl.  oz. 

Glycerin  i  gal. 

Flavoring  mixture 23/2  fl.  dr. 

Carmosine  (water  soluble  aniline) i  dr. 

\\'ater,  to  make 5  gals. 

Elixir  lactated  pepsin.  <So  grains  to  the  fluidounce  may  be  made 
with  double  the  amount  of  pepsin. 
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Flavoring  Mixture. 

Oil  Orange  (Terpeneless)   i  fl.  oz. 

Oil  Lemon  (Terpeneless)    2  fl.  oz. 

Oil  Nutmeg  i  fl.  dr. 

Oil  Aniseed   2  fl.  dr. 

Oil  Lemon  grass  2  fl.  dr. 

Citral    3  fl.  dr. 

Rub  23^  fluid  drams  of  oils  thoroughly  with  the  talcum  and 
then  add  the  dram  of  carmosine,  then  the  benzoate  of  soda,  add  this 
mixture  to  10  pounds  of  sugar  in  a  5-gallon  receptacle  and  stir  it 
thoroughly.  Next  add  the  lactic  acid,  pepsin  and  water,  about  three 
gallons,  and  let  stand  about  twelve  hours.  To  four  i-gallon  well- 
wetted  filters  add  a  little  powdered  talcum  and  filter  up  to  four 
gallons,  then  add  the  glycerine  to  completion. 

Elixir  of  Iron,  Quinine  and  Strychnine. 

Iron  and  Quinine  Citrate  (Scale  Salt)   .  .  .  .  10  oz.  (Avoir.) 

Sugar 10  lbs.   (Avoir.) 

Strychnine  Sulphate .80  grs. 

Sodium  Benzoate i  oz.  (Avoir.) 

Talcum 2  oz. 

Flavoring  mixture 2^  fl.  dr. 

Glycerin   i  gal. 

\\'ater,  to  make 5  gals. 

In  a  wedgewood  mortar  rub  the  flavoring  mixture  with  the 
talcum  and  benzoate  of  soda  and  about  two  quarts  of  water.  Add 
this  mixture  to  the  sugar  in  a  five-gallon  container,  then  add  the 
scale  salt  and  stir  all  thoroughly.  Dissolve  the  strychnine  sulphate 
in  about  one  quart  of  hot  water  and  add  this  and  enough  water  to 
make  about  four  gallons ;  when  all  dissolved  pour  into  into  four  or 
five  one-gallon  well-wetted  filters  which  have  added  a  little  talcum 
in  the  bottom  of  the  filter,  and  when  four  gallons  are  obtained  add" 
the  glycerine  for  completion. 

Respectfully  yours, 
.     .   .        Geo.  H.  CoPELAND,  Ph.  G.,  Class  188$.. 


(Editorial  Comment:  The  above  formulas,  may  be  perfectly- 
practicable  and  productive  of  elegant  galenicals,  but  we  doubt  very 
much  the  advantage  of  substituting  sodium  benzoate  for  the  alcohol, 
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which  is  now  used  as  the  preserving  agent.  In  the  first  place,  ben- 
zoate  of  soda  is  illegally  used  unless  the  label  carries  the  legend  of  its 
presence  in  the  bottle,  and  we  have  also  been  taught  that  benzoate  of 
soda,  in  common  with  all  other  chemicals  of  its  type,  inhibits  the 
peptic  activity  of  the  digestive  ferment.  It  is  also  to  be  noted  emphat- 
ically that  the  second  formula  is  entirely  at  variance  with  the  official 
product,  and  that  the  first  formula  differs  markedly  from  the  former 
N.  P\  digestive  elixir.  We  doubt  very  much  whether  either  of  these 
non-alcoholic  elixirs  bears  comparison  with  the  present  alcoholic 
product.) 


The  Connecticut  Agricultural  Experiment  Station 
new  haven,  conn. 

October  6,  1922. 
Editor,  The  American  Journal  of  Pharmacy. 

Dear  Sir : 

May  I  call  your  attention  to  a  typographical  error  in  the  article 
by  Dr.  Leflfmann  in  the  September  number  of  your  Journal  which 
reviews  work  on  the  cryoscopy  of  milk  reported  in  Bulletin  236  of 
this  Station.  On  page  585,  line  12,  it  reads  "minimum  of  — 0.5930°" 
whereas  it  should  read  "minimum  of  0.530°." 

As  these  limits  are  important,  the  accidental  insertion  of  a  "9" 
between  the  5  and  3  is  unfortunate  and  I  judge  you  or  Dr.  Leflfmann 
may  wish  to  correct  it  in  your  next  issue. 

Respectfully  yours, 

E.  M.  Bailey. 


BOOK  REVIEWS 


A  Textbook  of  Organic  Chemistry.     By  Joseph  Scudder  Cham- 
berlain, Ph.  D.,  Professor  of  Organic  Chemistry,  Massachusetts 
Agricultural  College.    12  mo.,  pp.  959.    Cloth,  $4.    Philadelphia, 
P.  Blakiston's  Son  &  Co. 
The  growth  of  chemical  industries  in  the  United  States  during 

the  last  few  years,  especially  during  the  world's  war,  has  created  new 

interest  in  chemistry.    This  is  especially  true  as  to  organic  chemistry. 

In  the  book  before  us  the  author  presents  the  subject  in  a  sufficiently 
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elementan'  manner  so  as  not  to  go  beyond  the  grasp  of  the  student  in 
his  first  course  in  organic  chemistry,  and  at  the  same  time  makes  the 
text  comprehensive  in  that  it  covers  the  entire  field  by  taking  up  prac- 
tically all  the  important  groups  of  compounds. 

We  beg  to  call  special  attention  to  the  classic  arrangement  of  the 
text  from  which  we  will  cite  the  following  headings: 

Part  I.  A — Cyclic  Compounds :  a,  Simpler  Saturated  Compounds 
(Hydrocarbons  of  Saturated  Series;  Mono-substitution  Products  of 
Saturated  Hydrocarbons;  Oxidation  Products  of  Alcohols);  b. 
Simpler  Unsaturated  Compounds  (Unsaturated  Hydrocarbons; 
Mono-substitution  Products)  ;  c,  Poly-saturated  Products  (Poly-Ha- 
lides,  Cyanides  and  Amines ;  Poly-Hydroxy  Compounds ;  Mixed  Poly- 
substitution  Products,  Poly-Aldehydes,  etc.;  Carbohydrates,  Amino, 
Acids  and  Proteins ;  Cyanogen,  etc. ;  Carbonic  Acid,  Urea,  Purine, 
etc.). 

Part  n.  Cyclic  Compounds:  Sect.  I.  Carbo-cyclic  Compounds:  a, 
.Vlicyclic  Compounds  (Saturated  and  Unsaturated)  ;  b,  Carbo-Cyclic 
Compounds  (Benzene  Series:  Diphmyl  and  Related  Compounds; 
Condensed  Ring  Compounds;  Hydrogenated  Benzene  Compounds). 
Sect.  n. :  Hetero-Cyclic  Compounds:  a,  Five-membered  Rings;  b, 
Six-membered  Rings ;  c,  Condensed  Hetero-cyclic  Compounds ;  d.  Al- 
kaloids.      The  contents  alone  occupy  forty  pages. 

Besides  all  this  the  author  furnishes  twenty  excellent  tables, 
those  on  essential  oils  giving  source  and  chief  constituents.  An  ex- 
cellent list  of  reference  books  is  found  at  the  end  of  the  volume,  be- 
sides an  appendix  containing  a  brief  discussion  of  the  separation, 
purification,  identification,  analysis  and  determination  of  molecular 
weight  of  organic  compounds. 

Chamberlain's  Organic  Chemistry  is  a  valuable  work  which  is 
also  very  useful  to  the  pharmacy  student  as  a  textbook  and  to  the 
pharmacist  as  a  reference  work. 

Otto  Raubenheimer,  Ph.  M, 


Chemistry  and  Its  Uses.  By  William  McPherson  and  William 
Henderson,  Professors  of  Chemistry  at  Ohio  State  University. 
12  mo.,  pp.  447.    Cloth,  $1.60.    Ginn  &  Co.,  Boston. 

Both  teachers  and  students  liave  learned  that  the  names  Mc- 
Pherson and  Henderson  are  good  news  on  a  title  page.    The  authors 
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of  "A  First  Course  in  CHemistry"  have  just  published  a  new  text  en- 
titled "Chemistry  and  Its  Uses."  Every  teacher  of  chemistry  realizes 
that  the  watchword  of  the  present  day  is  the  practical  rather  than  the 
theoretical,  the  application  rather  than  the  abstract  principle,  the  pic- 
torial rather  than  the  descriptive.  Just  how  far  this  tendency  should 
be  followed  each  author  and  each  teacher  must  decide  for  himself. 
The  volume  before  us  represents  the  opinion  of  the  present  authors. 
The  book  begins  with  the  usual  chapters  on  oxygen  and  hydrogen 
and  gradually  works  its  way  up  to  organic  chemistry.  The  260  illus- 
trations, including  many  short  biographies  of  the  pioneers  and  au- 
thorities in  chemistry,  help  to  arouse  more  interest  in  the  study  and 
elucidate  the  text.  The  book  abounds  in  the  practical  applications  of 
chemistry  to  the  arts,  industry  and  every-day  life  without  sacrifice  of 
the  necessary  basis  of  theory.  The  book  is  stimulating  and  instruc- 
tive and  is  also  well  adapted  for  pharmacy  students. 

Otto  Raubenheimer,  Ph.  M. 


"Vitamins  AND  the  CiiOice  of  Food.  By  Violet  G.  Phmmer,  As- 
sociate of  the  Royal  Sanitary  Institute,  and  R.  H.  A.  Plimmer, 
D.  Sc,  Professor  of  Chemistry,  the  University  of  London  at  St. 
Thomas's  Hospital  Medical  School,  etc.  Royal  Octavo,  pp.  168, 
Cloth,  $2.50.  Longmans,  Green  &  Co.,  London,  New  York,  Bom- 
bay, Calcutta  and  Madras.  1922. 

Recent  scientific  work  has  brought  to  light  the  indispensability 
of  vitamins  in  nutrition.  Their  absence  from  the  food  is  the  cause 
.of  certain  definite  diseases,  such  as  beri-beri,  scurvy,  rickets,  pellagra, 
etc.,  to  each  of  which  the  book  devotes  a  separate  chapter.  Common 
errors  in  the  diet  may  lead  to  an  insufficiency  of  vitamins  in  the  diet 
and  the  consequent  ill-health. 

The  subject  of  accessory  food-factors  or  vitamins  has  a  special 
significance,  as  it  marks  the  entry  of  biochemical  research  into  the 
-problems  of  health  and  growth.  As  yet  chemical  formulae  play  no 
•part.  While  the  chemical  nature  of  vitamins  is  unknown  it  is  proven 
that  some  foods  contain  and  other  do  not  contain  vitamins,  and  that 
.faults  in  the  diet  are  the  cause  of  a  number  of  diseases.  The  re- 
viewer wants  to  call  special  attention  to  the  appendix  which  contains 
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a  table  of  six  pages  showing  the  distribution  of  vitamins  in  foods, 
which  is  taken  from  Report  38  of  the  Medical  Research  Committee. 

A\'e  can  heartily  recommend  this  book  to  pharmacists  as  it  is  to 
their  own  interest  to  keep  posted  on  this  subject,  so  as  to  be  able  to 
answer  daily  questions  about  vitamins. 

Otto  Raubenheimer,  Ph.  M. 


Van  Nostrand's  Chemical  Annual.  A  Hand-Book  of  Useful 
Data  for  Chemists  and  Students.  Edited  by  John  C.  Olsen, 
A.  AI.,  Ph.  D.,  Professor  of  Chemical  Engineering,  Polytechnic 
Institute,  Brooklyn.  Fifth  Issue,  1921,  thoroughly  revised  and 
enlarged.  Pp.  900.  Flexibly  bound,  5  x  7^  inches.  $4.  D,  Van 
Nostrand  Company,  New  York  City. 

The  amount  of  chemical  literature  published  each  year  has 
steadily  increased  at  a  very  rapid  rate.  It  has  become  more  and  more 
difficult  for  the  busy  chemist  to  gather  from  this  mass  of  literature  the 
facts  which  are  of  interest  and  use  to  him.  The  publication  of  the 
Chemical  Annual  was  undertaken  as  an  attempt  to  overcome  this 
difficulty,  at  least  in  part.  Professor  Olsen,  a  recognized  authority  on 
chemistry,  is  to  be  congratulated  on  this  undertaking,  which  has 
proven  a  success. 

Recognized  as  an  essential  tool  that  belongs  at  the  elbow  of 
every  chemist,  this  book  has  already  passed  through  four  large  edi- 
tion. 

The  new  1922  issue  is  greatly  enlarged,  thoroughly  revised,  cor- 
rected and  carefully  indexed  for  quick  reference, — a  bigger,  better 
book  than  before. 

One  hundred  twenty-five  complete  tables  that  a  chemist  con- 
stantly uses  in  his  daily  work  are  included  in  it — the  tables  of  physical 
and  chemical  properties  of  elements  and  compounds,  tables  on  the 
calculation  of  volumetric  analysis,  on  weight  equivalents,  specific 
gravity,  thermochemistry,  stoichiometr}-,  vapor  tension,  etc.,  and 
with  each  table  is  a  set  of  directions  for  its  use. 

The  referee  begs  to  call  special  attention  to  the  list  of  the  more 
important  books  which  have  been  published  in  America,  England, 
France,  Germany  and  Switzerland  since  October,   191 7.     This  list 
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comprises  84  pages  and  also  includes  books  on  pharmacy,  pharmaceu- 
tical chemistry  and  history  of  pharmacy  and  chemistry. 

A  new  feature  of  the  new  Annual  is  the  inclusion  of  a  few 
pages  of  cross  section  paper  which  will  be  found  very  useful  for 
notes,  data,  etc. 

We  can  fully  endorse  Van  Nostrand's  Chemical  Annual,  as  it 
supplies  in  convenient  form  the  information  which  chemists,  pharma- 
cists and  students  use  daily,  but  which  cannot  be  retained  in  mem- 
ory. 

Otto  Raubenheimer,  Ph.  ^I. 


Transactions  of  the  College  of  Physicians.  Third  Series,  Yo\. 
XLIII.     Philadelphia,  1921. 

For  many  years  this  volume,  a  record  of  the  transactions 
of  a  unique  and  conservative  society,  has  regularly  come  to  our  of- 
fice. This  volume  contains  the  papers  read  before  the  College  from 
January,  192 1,  to  December,  192 1,  inclusive.  A  pathetic  reminder  of 
the  frailty  of  the  thread  of  life  comes  to  the  reader  of  Mr.  Howard 
Fussell's  memoir  of  James  Tyson.  Dr.  Fussell  read  the  memoir  be- 
fore a  meeting  of  the  Fellows  early  in  the  year  192 1,  and  paid  a 
pleasant  tribute  to  the  memory  of  that  grand  old  teacher  of  clinical 
medicine.  When  the  leaves  were  dropping  to  the  ground  with  the 
coming  of  the  chill  days — in  the  same  year — the  reader  of  the  memoir 
himself  passed  on  to  the  bourne  whence  no  traveler  returneth. 

A  variety  of  medical  subjects  are  well  treated  and  adequately 
portray  the  trend  of  medical  progress  particularly  along  the  lines  of 
industrial  medicine  and  endocrinology. 

Dr.  Newbold's  excellent  lecture  on  the  Voynich  Roger  Bacon 
manuscript  is  printed  in  full  and  is  agreeable  reading  to  other  than 
students  of  medicine.  An  interesting  bit  of  information  points  to 
Bacon  as  antedating  the  Dutch  Draper  in  his  use  of  the  telescope  and 
microscope. 

I.  G. 
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A  Century  of  the  United  States  PharmacopoiIa  1820- 1920, 
Liquor  Potassii  Arsenitis.  By  H.  A.  Langenhan.  Part  of 
thesis  submitted  for  the  degree  of  Doctor  of  Philosophy,  Uni- 
versity of  Wisconsin,  1918.  Bulletin  of  the  University  of  Wis- 
consin.    Serial  No.  1153.    General  Series  No.  936. 

This  thesis  of  fifty-seven  pages  is  a  comprehensive  study  of  an 
arsenical  preparation  which  has  been  used  continuously  in  medicine 
for  nearly  one  hundred  and  forty  years,  and  which,  before  its  analysis 
and  professional  use  by  Dr.  Thomas  Fowler,  an  English  apothecary 
physician  of  the  latter  part  of  the  eighteenth  centur}',  had  originally 
appeared  as  a  quack  remedy  entitled  "Tasteless  Ague  or  Fever 
Drops." 

Besides  the  inclusion  of  a  brief  history'  of  arsenic  therapy,  and  a 
thorough  study  of  the  chemistry  of  the  hydration  of  arsenic  trioxide, 
considerable  space  is  given  to  the  pharmaceutical  nomenclature  of  the 
preparation,  and  the  varying  formulas  which  have  been  used  since 
the  original  letters  patent  were  granted  in  1781  to  Thomas  Wilson,  of 
Snow  Hill,  London. 

The  formula  of  the  patentee  called  for  the  calcined  ashes  of 
common  centaury  (which  furnished  potassium  carbonate),  the  "flow- 
ers" which  were  obtained  by  subliming  cobalt  (an  arsenical  pyrites), 
and  Red  Saunders,  all  of  which  were  to  be  boiled  together  for  four 
hours,  no  quantities  being  stated  in  the  patent. 

The  completeness  with  which  the  subject  has  been  considered 
makes  the  monograph  a  valuable  addition  to  any  pharmaceutical 
librar}^,  and  it  makes  interesting  reading  for  any  one  who  is  inter- 
ested in  pharmaceutical  research. 

C.  H.  L. 


Origin  and  History  of  All  the  Pharmacopceial  Vegetable 
Drugs,  Chemicals  and  Preparations,  With  Bibliography. 
Volume  L    Vegetable  Drugs.     By  John  Uri  Lloyd. 

This  buckram  bound  volume  was  prepared  under  the  auspices  of 
and  published  by  the  American  Drug  Manufacturers'  Association,  and 
was  printed  by  the  Caxton  Press  of  Cincinnati,  Ohio. 

The  book  contains  356  pages  devoted  to  historical  miscellany  con- 
cerning upward  of  seventy  official  drugs.  Following  this  is  a  bib- 
liography of  more  than  60  pages  and  an  extensive  index  of  both 
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names  and  subjects.  The  subject  matter  of  the  book  is  somewhat  dis- 
appointing. Instead  of  containing  complete  historical  monographs 
concerning  the  drugs  as  the  title  would  indicate,  the  articles  concern 
themselves  mainly  with  the  history  of  the  therapeutic  uses  of  the 
drugs.  There  is  also  lacking  a  definite  plan  of  selection  or  arrange- 
ment of  the  subject  matter. 

Another  disappointing  feature  of  the  book  is  the  incompleteness 
of  its  scope.  This  is  not  the  fault  of  the  author  who  explains  in  the 
preface  that  he  was  restricted  to  the  drugs  which  were  official,  in  the 
Eighth  and  Ninth  Decennial  Revisions  of  the  United  States  Pharma- 
copoeia. It  would  have  been  a  great  improvement  to  have  made  it 
include  all  of  the  vegetable  drugs  which  have  been  official  since 
the  first  U.  S.  P.  was  issued. 

Still  another  surprise  awaits  one^who  uses  the  book  for  historical 
reference  purposes  when  he  notes  the  absence  of  information  relat- 
ing to  the  active  principles  of  many  of  the  important  drugs. 

An  historical  article  on  cinchona,  for  instance,  may  hardly  be 
considered  as  complete,  which  makes  no  mention  of  the  discovery 
of  the  alkaloids  and  their  subsequent  replacement  of  the  drug  in  medi- 
cal practice,  to  a  large  extent.  Again,  under  oil  of  gaultheria  we  find 
no  record  of  the  work  of  Procter  or  of  Cahours  in  establishing  the 
chemical  composition  of  the  oil. 

In  spite  of  these  evident  defects,  which  are  probably  due  to  the 
critical  illness  of  Doctor  Lloyd  at  an  important  stage  in  the  prepara- 
tion of  the  work,  the  work  contains  a  large  amount  of  valuable  in- 
formation of  its  kind,  and  the  style  of  some  of  the  longer  articles  is 

attractive  from  the  literary  standpoint. 

C,  H.  L. 
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PASTEUR  THE  PIONEER. 

Less  than  half  a  century  ago  the  aristocracy  of  medicine  fore- 
gathered at  the  Academie  de  Medicine  in  Paris  to  participate  in  a 
symposium  on  puerperal  fever. 
An  eloquent  fellow  of  the 
Academy  held  the  rostrum  and 
delivered  a  long  discourse  on 
the  causative  factors  of  this 
baneful  fever,  long  the  grim 
and  merciless  ravager  of  the 
lying-in  hospitals  of  that  city. 
Empiric  and  inaccurate  were 
the  theories  which  he  ex- 
pounded, but  such  indeed  was 
the  character  of  most  of  the 
etiologic  knowledge  of  that  pe- 
riod. 

The  speaker,  whose  name 
History  does  not  and  need  not 
record,  after  ridiculing  those 
who  believed  in  the  germ 
theories  of  disease,  draws  his    • 

lecture  to  a  close.  Promptly  from  his  seat,  which  he  held 
as  an  Associate  of  the  Academy,  there  arose  the  genius  Pasteur,  whose 
marvellous  discoveries  in  the  world  of  science  kept  the  eyes  of  the 
civilized  world  riveted  on  France ;  Pasteur,  the  son  of  an  humble 
tanner  from  Arbois,  lifted  by  the  buoyancy  of  clear  genius  into  that 
rare  realm  of  pure  science,  whose  boundless  domains  few  humans  are 
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privileged    to   know;    Pasteur,   the   living   contradiction   of    Pope's 
famous  couplet, 

"One  Science  only  with  one  genius  fit, 
So  vast  is  Art,  so  narrow  human  wit." 

But  not  so  with  Pasteur,  for  his  inspiration  led  him  on  from 
science  to  science,  explaining  the  old  and  establishing  the  new;  har- 
nessing chemistry  to  agriculture  and  biology  to  industry.  And  he 
was  a  pioneer,  a  blazer  of  new  trails.  The  roads  which  he  chose  were 
the  hardest,  but  they  led  always  to  kingdoms  that  had  the  things 
which  men  sought  and  longed  for,  but  could  not  find  for  them- 
selves. 

It  was  this  Pasteur  who  arose  in  that  august  assembly  of  doc- 
tors and  surgeons,  and  who  had  the  temerity  to  say  that  the  eloquent 
gentleman  erred  in  stating  that  puerperal  fever  was  not  due  to  a 
microbe.  In  a  hotbed  of  conventionalities  and  false  dogmas,  in  an 
Academy  proud  of  its  conservatism,  Pasteur,  not  even  a  physician, 
thus  contradicted  with  bluntness  but  with  correctness,  the  foremost 
practitioners  of  the  day. 

To  clinch  his  statements  he  went  to  the  blackboard  and  drew 
on  it  the  rosary  of  streptococci,  which  he  described  as  minute  round 
organisms,  growing  in  chains  and  which  he  had  discovered  in  the 
blood  clots  during  infection  following  childbirth.  "There,"  said 
Pasteur,  "you  have  its  outlines."  {"Tenez,  void  sa  figure.")  And 
with  the  very  sound  of  the  words,  as  it  were,  came  the  dawn  of  a 
new  day.  The  art  of  medicine  and  the  science  of  surgery  became 
possessed  of  a  firmer  sense  of  service  and  a  new  responsibilit}-.  Out 
of  the  world  went  a  heap  of  sadness,  and  man's  burdens  eased  upon 
his  weary  shoulders.  Thus  it  was  that  the  tanner's  boy  from  Arbois, 
in  France,  came  to  change  the  whole  aspect  of  medicine  and  surg- 
ery. 

Out  of  the  di-symmetry  of  life  France  produced  in  the  same  age 
two  remarkable  men,  one  the  crystal  genius,  Pasteur,  whose  beau- 
tiful life  and  works  stand  unparalleled  in  the  annals  of  science,  sav- 
iour of  millions  of  lives;  the  other,  the  genius  Napoleon,  who  like- 
wise stands  unparalleled  but  only  as  a  destroyer,  and  who  sent  legions 
of  men  to  an  early  death.  Pasteur  whose  works  will  carry  on  to  the 
end — Napoleon  whose  influence  has  long  since  gone  into  the  dark- 
ness. 
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Today,  in  the  Pasteur  Institute,  close  to  tlie  heart  of  Paris,  lies 
the  body  of  the  great  l>enefactor  of  jxtsterity.  It  is  well  that  France 
has  remembered.  For  a  wDrld  remembers  him  today,  the  centenary 
of  his  birth,  antl  in  Paris — his  city — in  the  vault  over  his  grave,  are 
four  great  white  angels,  Faith,  Hope,  Love  and  Science,  watching  sil- 
ently over  their  sleeping  son. 

I.  G. 


A  NEW  PERIL  FOR  PHARMACISTS. 

A  recent  conviction  of  a  pharmacist  after  a  trial  by  jury  in  a 
Pennsylvania  Common  Pleas  Court  for  violation  of  the  State  liquor 
law  brings  a  new  peril  into  view  for  pharmacists. 

Contrary  to  the  first  picture  w'hicli  flashes  into  the  mind  of  a 
"bootlegging  druggist"  taking  a  chance  in  connection  with  the  sale 
of  "hootch"  without  a  prescription,  this  is  a  case  of  a  conscientious 
pharmacist  who  has  not  even  handled  potable  spirits  on  prescription, 
who  conducts  a  professional  store  with  no  soda  fountain,  candy 
counter  or  similar  side  lines  and  who  was  penalized  for  selling  a  well- 
known  proprietary  brand  of  "bathing  alcohol"  to  several  individuals, 
who  used  the  liquid  internally  with  intoxicating  effects. 

The  defendant  admitted  the  sales  in  question,  but  declared  that 
at  the  time  the  sales  were  made  he  had  not  known  or  suspected  that 
it  was  purchased  with  the  intent  to  use  it  as  a  beverage  and.  as  soon 
as  he  learned  of  its  possible  use  in  this  connection  he  had  stopped 
its  sale  and  cancelled  his  orders  for  future  supplies. 

The  judge  in  his  charge  to  the  jury,  after  quoting  the  high  per- 
centage of  alcohol  in  the  preparation  said: 

"With  that  volume  of  alcohol  these  goods  would  be  intoxicat- 
ing, and  as  we  apprehend  the  law  the  only  question  in  this  case  for 
you  to  determine  is  whether  this  defendant  sold  to  these  witnesses 
the  goods  testified  to  by  them  for  beverage  purposes.  Whether  this 
mixture  was  or  was  not  ordinarily  and  in  general  acceptance  fit  for 
use  as  a  beverage,  we  do  not  regard  as  material." 

The  fine  imposed  in  the  case  after  the  jury  had  returned  a  ver- 
dict of  guilty  w^as  $750,  a  very  large  amount. 

Under  conditions  as  above  described  no  pharmacist  is  safe  in  sell- 
ing even  a  bottle  of  flavoring  extract  or  perfume  unless  he  obtains  an 
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affidavit  from  the  purchaser  setting  forth  the  legitimate  purpose  for 
which  the  article  is  to  be  used. 

Another  and  more  important  phase  of  the  situation  is  the  ap- 
luirent  inadequacy  of  the  denaturing  or  medication  or  whatever  they 
choose  to  call  the  addition  of  foreign  substances  that  is  required  for 
the  numerous  alcoholic  preparations  sold  for  external  use  under  spe- 
cial Federal  permit. 

Some  of  these  j^reparations  are  unsuited  for  internal  administra- 
tion, while  others  either  are  not  or  can  easily  be  made  potable  by  a 
little  manipulation.  It  is  evident  that  the  community  is  full  of  dipso- 
maniacs and  worse  who  will  drink  anything  that  has  a  "kick"  in  it. 
The  ghastly  tale  of  pre- Volstead  days  of  the  janitor  at  a  well-known 
natural  history  museum  who  had  to  be  discharged  because  he  drank 
the  alcohol  which  he  removed  from  the  reptile  specimens  has  lately 
been  surpassed  by  an  incident  in  a  Philadelphia  hospital  where  an 
orderly  was  detected  removing  and  using  for  beverage  purposes  the 
alcohol  in  which  the  cancer  specimens  had  been  preserved.  Another 
authentic  case  is  one  in  which  a  popular  brand  of  "solidified  alcohol" 
figures.  This  is  said  to  be  prepared  for  "internal  administration''  by 
stjueezing  it  through  cheesecloth,  which  removes  the  major  portion  of 
the  sodium  stearate  and  yields  a  very  impure  form  of  denatured 
alcohol  which  seems  to  be  tolerated  by  those  who  have  formed  a  lik- 
ing for  it.  Still  another  instance  is  one  in  which  a  painter,  who  had 
been  making  repeated  purchases  of  commercial  denatured  alcohol, 
and  who  to  prove  his  legitimate  need  for  it  brought  in  a  bottle  con- 
taining linseed  oil  with  which  the  alcohol  was  mixed  to  ostensibly 
])roduce  a  furniture  polish  or  paint  cleaner,  lie  was  later  detected  in 
the  act  of  drinking  several  ounces  of  this  unsavory  mixture. 

.\re  we  developing  drinkers  who  are  immune  to  substances  ordi- 
narily considered  toxic?  Must  an  alcoholia  preparation  actually  con- 
tain poison  in  order  to  make  its  sale  for  technical  or  external  pur- 
poses legal,  and  in  that  manner  eliminate  the  foolhardy' ones  who 
ake  a  chance,  who  will  make  their  exit  via  the  River  Styx  and  leave 
the  I'nited  States  populated  with  only  the  law-abiding  and  careful? 

.\nd  what  of  the  grocery  stores  and  department  stores  which  have 
counters  filled  with  these  specially  denatured  alcohols  for  external 
use?  liathing  in  alcohol  would  seem  to  be  more  popular  than  bath- 
ing in  water  from  the  volume  of  business  carried  on  and  the  way 
the  producers  advertise  and  fight  for  it. 
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The  wlidlc  system  of  Federal  ret^ulations  is  weakened  l)y  such 
a  condition  and  all  of  the  elaborate  rules  for  ensurin<j^  non-potability 
are  thrown  into  disrepute. 

Pharmacists  are  harassed  and  Ijeset  by  enoui^di  troubles  connected 
with  the  use  of  alcohol  in  official  preparations  without  rendering  it 
perilous  to  make  occasional  retail  sales  of  preparations  which  have 
been  approved  by  I'>deral  authorities  as  non-potable.  Truly  these 
are  parlous  times  when  one  who  walks  even  a  straight  and  narrow 
path  is  likely  to  stumble  in  the  darkness  brought  about  by  official  in- 
capacity. '       ' 

C.  H.  L. 


(  In  connection  with  the  foregoing  editorial,  the  following  caustic 
article  from  the  columns  of  the  Scrantonian.  a  lay  newspaper, 
furnishes  the  sympathetic  viewpoint  of  a  person  outside  the  ranks 
of  pharmacy.  "While  the  bottlegger,  home-brew  artist  and  others 
may  secure  the  stuff  with  which  to  endanger  the  lives  of  those  inclined 
to  indulge  in  intoxicants,  the  honest  druggist,  wdio  tries  to  live  up  to 
the  law.  is  constantly  pestered  by  arbitrary  rulings  of  revenue  offi- 
cials puffed  with  brief  authority.  The  rulings  of  these  addle-pated 
fanatics,  coupled  with  the  activity  of  the  sleuths  who  are  apparently 
anxious  to  'get  something'  on  the  pharmacist  have  made  the  lives  of 
druggists  miserable. 

"The  government  sleuths  and  pin-head  commissioners  who  give 
"rulings,'  act  apparently  on  the  supposition  that  every  drug  store  in 
the  land  is  a  speak-easy  and  that  no  one  wants  alcohol  for  any  save 
drinking  purpo.ses.  Thus  while  the  men  who  run  liquors  through  the 
country  at  night  and  at  other  times  dp  not  appear  to  worry  these 
revenue  officials  very  much,  the  sleuths  believe  that  the  druggi.sts 
should  be   watched.*") 

Editor. 
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LOUIS  PASTEUR. 

By  Louis  Gershenfeld,  Ph.  M.,  B.  Sc,  P.  D. 

(Professor  of  Bacteriology  and  Hygiene,  Philadelphia  College  of 

Pharmacy  and  Science.) 

Louis  Pasteur  is  the  most  striking  figure  in  nineteenth  century 
science.  By  the  force  of  his  intellectual  energy  he  lifted  himself  to 
the  level  of  earth's  great  men.  He  revolutionized  chemistry,  physics, 
biology,  medicine  and  surgery.  He  opened  up  the  new  fields  of  bac- 
teriolog>',  embalming  and  sanitation.  His  work  on  practical  subjects, 
on  fermentation  and  spontaneous  generation,  not  only  represent 
great  advances  in  science,  but  they  have  opened  new  avenues  into 
the  heretofore  undiscovered  domain  of  scientific  knowledge. 

Louis  Pasteur  was  born  on  December  27,  1822,  at  Dole,  France. 
His  father,  Jean  Joseph  Pasteur,  a  tanner  by  trade,  served  as  a  non- 
commissioned officer  in  the  Peninsular  War  and  received  the  Cross 
of  the  Legion  of  Honor.  Louis  was  the  only  son  of  four  children. 
When  young,  his  family  moved  to  Arbois.  Pasteur  went  to  the 
Arbois  primary  school  and  later  attended  the  College  of  Arbois.  He 
was  merely  an  average  student  showing  a  marked  taste  for  drawing. 
Persuaded  by  the  principal  of  the  college  to  work  for  a  degree,  in 
the  fall  of  1838  Pasteur  went  to  Paris  to  attend  a  boarding  school, 
but  was  soon  compelled  to  return  home  because,  as  he  expressed  it, 
of  the  loneliness  in  Paris.  He  again  entered  the  College  of  Arbois, 
and  during  1839  carried  off  many  prizes.  Because  the  classes  here 
were  not  far  advanced,  the  following  year  he  went  to  the  Royal  Col- 
lege at  Besancon.  Here  he  taught  physics  and  mathematics,  receiv- 
ing board,  lodging  and  a  small  retaining  fee  and  studied  during  his 
spare  moments.  He  successfully  passed  his  examination  in  the 
studies  he  pursued  at  the  Royal  College,  and  in  1842  took  an  exam- 
ination to  gain  admittance  into  the  Ecole  Normale.  Dissatisfied  with 
the  low  average  he  received  in  his  entrance  examination,  he  resigned 
and  decided  to  compete  again  the  following  year.  During  the  interim 
he  gave  private  lessons  in  mathematics  and  attended  lectures  on 
chemistry  by  J.  B.  Dumas,  the  great  chemist.  At  the  end  of  the  year 
he  took  his  admittance  examinations  again  and  was  fourth  on  the 
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list  for  the  ICcole  Xornialc.  1  lore  he  proved  to  be  a  satisfactory 
pupil,  but  did  not  distinguish  himself  by  any  exceptional  merit. 
From  1844  to  1847  ^^^  was  devoted  to  the  study  of  chemistry.  It 
was  during  this  time  that  tiie  topic  of  the  day  seemed  to  be  the  in- 
ternal constitution  of  molecules  and  the  arrangement  of  atoms  in 
substances,  which,  though  they  are  composed  of  exactly  the  same  con- 
stituents, exhibit  very  different  i)hysical  and  chemical  qualities.  It 
was  in  1844  that  he  had  read  of  tlic  work  of  Mitscherlich  on  the  tar- 
trates and  paratartrates  of  soda  and  ammonia.  The  essential  iMjints 
in  the  report  as  given  was  that  the  chemical  and  physical  qualities  of 
the  two  substances  were  identical,  but  their  action  to  polarized  light 
was  different.  He  proved  to  his  satisfaction  that  the  various  para- 
tartrates were  composed  of  crystals  that  were  disymmetrical  (that  is, 
the  image  reflected  in  a  mirror  could  not  be  super-imposed  on  the 
crystal  itself).  He  brought  out  this  idea  clearly  by  referring  to  the 
mirrored  image  of  the  hand  :  the  image  of  the  right  hand  as  seen  in 
the  mirror  is  the  left  hand.  He  found  that  the  paratartrates  were 
disymmetrical,  but  that  they  possess  two  forms  of  disymmetry.  By 
this  discovery  he  was  led  to  the  theory  that  molecular  disymmetry 
is  the  result  of  a  certain  grouping  of  the  atoms  of  the  molecule  and 
}OU  all  are  aware  that  this  theory  has  had  considerable  weight  on 
the  later  work  on  organic  chemistry.  This  discovery  not  only  was 
to  make  chemistry  and  physics,  but  supported  a  new  science  of 
stereo  chemistry  and  indirectly  was  a  great  landmark  in  biology.  In 
the  first  five  months  in  the  year  1848,  four  different  writings  were 
])resented  by  Pasteur  to  the  Academy  of  Science  on  the  subject  of 
crystallography.  In  the  same  year  he  was  made  Professor  of  Physics 
at  Digon.  In  the  month  of  January,  1849,  he  was  appointed  to  the 
Chair  of  Chemistry  at  Strassburg.  It  is  here  he  met  the  daughter 
of  the  rector  of  the  academy,  whom  he  married  during  the  month 
of  May  of  the  same  year.  For  the  next  number  of  years  until  1853 
he  followed  up  researches  in  crystallography,  and  during  May  of  the 
latter  year  he  succeeded  in  transforming  tartaric  acid  into  paratar- 
taric  acid. 

He  proved  that  there  existed  various  forms  of  tartaric  acid — all 
identical  from  the  point  of  view  of  their  physical  and  chemical  prop- 
erties, save  that  they  each  had  their  special  hemihedral  facets  and 
the  corresponding  rotary  ix)wer.  Such  differences  were  also  found 
by  him  to  exist  in  all    their   compounds,   each    forming   distinctive 
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marks,  which  were  permanent  and  deep.  The  first  effect  was  that 
of  gaining  for  Pasteur  the  Cross  of  Chevaher  of  the  Legion  of 
Honor  and  a  prize  of  1500  francs  awarded  by  the  Pharmaceutical 
Society  of  Paris.  His  growing  reputation  led  to  his  nomination  in 
the  fall  of  1854  as  Professor  and  Dean  of  the  newly  created  Faculty 
of  Science  at  Lille. 

He  dwelt  more  along  such  lines  when  he  studied  mallic  acid  and 
asparagin  and  their  compounds. 

His  next  great  study  was  when  he  began  to  attempt  to  explain 
to  his  satisfaction  a  correct  reason  for  fermentation.  Lactic  acid 
fermentation  first  interested  him  because  in  many  of  the  industrial 
fermentations  there  is  produced  a  secondary  product,  amyl  alcohol, 
The  latter  is  endowed  with  rotary  power  and  capable  furthermore  of 
forming  several  crystalline  combinations  which  do  not  show  any  hemi- 
hedrism.  This  was  the  first  exception  which  Pasteur  had  encoun- 
tered in  this  law  of  correlation  between  hemihedrism  and  the  rotary 
power.  It  is  in  his  writings  on  Lactic  Acid  Fermentation,  published 
in  1858,  that  Pasteur  presents  the  idea  that  a  specific  ferment  is  asso- 
ciated with  each  fermentation.  He  shows  that  there  is  a  dispropor- 
tion between  the  weight  of  the  ferment  produced  and  the  weight  of 
the  matter  transformed  and  he  mentions  that  if  two  organisms  simul- 
taneously invade  the  same  medium,  the  one  which  is  best  adapted 
to  the  existing  conditions  continues  to  flourish  and  produce  the  char- 
acteristic end  products. 

During  one  of  his  discourses  at  Lille  he  was  approached  by  tlie 
father  of  a  student  who  came  to  him  to  explain  the  difficulty  he  was 
encountering  in  the  manufacturing  of  alcohol  from  beet.  Pasteur 
determined  to  study  all  the  phases  in  the  manufacturing  of  alcohol. 
He  followed  out  minutely  the  fermentation  of  beet  juice. 

It  was  during  the  beginning  of  all  of  these  studies  on  fermenta- 
tion that  he  accepted  the  nomination  as  administrator  of  the  school 
and  sub-director  of  science  studies  at  the  Ecole  Normale  in  Paris. 
It  is  here  where  he  arranged  for  a  small  laboratory  at  his  own  ex- 
pense and  where  he  followed  up  his  investigations  on  alcoholic  fer- 
mentation. 

In  i860  he  published  his  memoir  on  alcoholic  fermentation. 
1 1  ere  he  points  out  clearly  that  glycerin  and  succinic  acid  are  formed 
in  considerable  cjuantities  and  almost  as  constantly  as  the  principal 
products   of    the    fermentation.     He  states  that  fermentation  is  cor- 
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relative  with  life,  with  the  organization  of  globules,  not  with  the 
death  or  putrefaction  of  these  globules  as  was  believed.  Through- 
out  his  entire  writing  his  tone  is  one  which  leaves  the  writer  with 
the  thought  tliat  the  entire  question  of  fermentation  is  (jne  not  of 
decomposition  and  death,  but  of  development  and  life. 

After  this  thorough  work  on  alcoholic  fermentation  was  well 
under  way  and  resulted  in  practical  observations  which  i)roved  his 
theoretical  assumptions,  he  returned  to  lactic  fermentation  and  started 
other  experiments  along  these  lines.  In  some  of  his  w'ritings 
he  shows  illustrations  and  describes  in  detail  the  sejjarate  and  dis- 
tinct ferments  which  cause  lactic  acid  and  alcohol.  Ihit  a  distinct 
surprise  was  in  store  when  he  experimented  and  was  able  to  produce 
a  butyric  fermentation.  Bodies  similar  to  the  non-motile  alcoholic 
and  lactic  ferments  (which  were  considered  as  vegetables)  were  not 
present.  The  butyric  ferment  he  first  called  vibrios,  and  because  of 
their  motile  nature  regarded  them  as  of  animal  origin.  Little  did 
he  susi^ect  that  this  discovery  would  soon  open  a  new  world,  the 
kingdom  of  the  Bacteria.  Another  important  fact  that  he  observed 
was  that  the  butyric  vibrio  lives  in  the  absence  of  oxygen  and,  in 
fact,  fears  its  contact,  thus  the  introduction  of  the  idea  of  anaerobic 
life. 

In  all  his  works  and  writings  on  fermentation,  he  presents  the 
problem  in  such  a  clear  way  as  to  definitely  prove  that  fermentaticni 
is  a  specific  phenomenon,  due  to  the  existence  and  development  of  a 
particular  organism  specific  for  each  diflferent  type  of  fermentation. 

Now  that  he  had  proven  that  ferments  cause  fermentation,  the 
question  soon  w^as  asked,  "How  do  the  ferments  get  in?  Are  they 
organized  at  the  expense  of  dead  organic  material  or  are  they  pro- 
duced from  organisms  like  themselves?"'  It  is  here  again  that  Pas- 
teur steps  in  and  definitely  proves  to  the  partisans  of  spontaneous 
generation  the  germ  theory.  His  familiarity  with  the  small  organ- 
isms, which  he  showed  the  world  how^  easily  one  could  manipulate 
them,  definitely  and  convincingly  proved  the  existence  of  living  or- 
ganisms in  the  air  and  how  they  in  co-operation  with  the  oxygen  of 
the  air  assisted  in  the  many  fermentations.  These  germs  so  resistant 
are  indeed  widespread.  He  even  determines  the  temperature  neces- 
sary for  their  destruction  and  points  out  the  necessity  of  flaming  all 
receptacles  used  in  microbiology — a  technique  still  in  vogue  today. 

It  was  during  his  experiments  on  micro-organisms  in  the  air 
that  he  mentions  in  his  communications  to  the  Academy  of  Science 


770  Louis  Pasteur  1  ^'"dcT^pS^""' 

the  use  of  cotton  as  a  filtering-  agent  to  remove  bacteria,  the  advisabil- 
ity of  heating  milk  to  iio°  C.  or  112°  C.  or  one  and  a  half  atmo- 
spheres to  kill  all  the  germs,  and  if  their  re-invasion  is  prevented, 
no  alteration  will  occur:  thus  the  introduction  of  steam  under  pres- 
sure or  the  Autoclave.  He  makes  mention  of  the  existence  of  germs 
that  produce  spores,  as  the  B.  Subtilis,  and  shows  that  boiling  at  100° 
C.  is  not  sufficient  to  destroy  this  organism,  but  that  it  must  be  sub- 
mitted for  a  half  hour  in  an  autoclave  to  a  temperature  of  120°  C.  He 
even  states  that  blood,  urine  and  body  fluids  most  liable  alteration, 
if  removed  with  suitable  precautions  from  normal  healthy  living 
animals  can  be  kept  without  alteration,  provided  that  the  air  in  the 
immediate  environment  is  freed  from  germs ;  and  finally  he  clearly 
demonstrates  that  the  dust  in  the  air  contains  the  germs  and  that 
where  the  air  was  more  dust  laden  the  more  numerous  the  germs. 
It  is  in  the  latter  communication  that  he  shows  the  direction  of  his 
thoughts  when  he  says :  It  is  very  desirable  to  carry  these  researches 
sufficiently  far  to  prepare  the  way  for  a  serious  inquiry  into  the 
origin  of  disease. 

In  1 86 1  the  Chemistry  Section  of  the  Academy  of  Science 
awarded  him  a  prize.  In  1862,  after  his  third  attempt,  he  was  nomi- 
nated member  of  the  academy  in  the  section  of  mineralogy. 

Pasteur's  studies  on  fermentation  included  a  thorough  consid- 
eration of  the  technique  and  results  obtained  in  the  wine,  beer  and 
allied  industries.  He  showed  clearly  that  the  so-called  diseases  in 
wine,  etc.,  that  is  bitterness,  acid  taste,  ropiness,  were  due  to  the 
presence  of  foreign  germs,  and  he  set  about  and  showed  how  to  cor- 
rect these  faults.  The  practical  consequences  of  his  discoveries 
equalled  their  theoretical  promise. 

He  soon  interested  himself  in  the  changes  in  the  alcoholic  liquids 
which  lead  to  the  formation  of  vinegar.  His  experiments  and  ob- 
servations which  were  announced  in  two  communications  to  the 
Academy  of  Science  in  1862,  and  in  an  article  in  the  scientific  annals 
of  the  Ecole  Normale  in  1864,  started  one  of  his  greatest  discussions 
and  conflicts  with  Liebig,  the  eminent  German  chemist. 

Pasteur  gave  conclusive  proof  that  what  was  necessary  was  the 
Alycoderma  Aceti.  This  organism  he  proves  to  be  singularly  prolific, 
and  possesses  a  marked  aerobic  character.  It  was  here  with  the 
collaboration  of  Chassang,  Professor  of  Greek,  that  the  two  new- 
words  were  coined :  "aerobic,"  and  to  characterize  the  opposite  f unc- 
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tion  as  in  the  vibrio  hutyricus  "anaerobic."  This  acetic  micro-or- 
g^anism  takes  the  oxygen  from  the  air  and  transmits  it  to  the  alcohol 
for  oxidation.  It  is  here  that  Pastenr  points  out  the  possibility  of 
what  may  be  regarded  as  a  diseased  condition  in  so  small  a  creature. 
If  the  conditions  for  proper  development  are  not  present,  the  or- 
ganism does  not  convey  the  proper  amount  of  oxygen  and  an  alde- 
hyde is  the  result.  The  latter  is  practically  observed  by  the  product 
yielding  a  disagreeable  odor.  On  the  contrary,  there  is  also  the  pos- 
sibility  of  the  acetic  acid  being  further  oxidized  into  carbonic  acid 
and  water.  In  1867,  at  the  invitation  of  the  Mayor  and  the  Presi- 
dent of  the  Chamber  of  Commerce  of  Orleans,  Pasteur  went  there 
and  taught  his  method  to  the  manufacturers  of  their  town.  He  re- 
stored security  to  the  Orleans  vinegar  manufacturers,  who  could  con- 
trol and  regidate  the  production,  and  thereafter  succeeded  in  mak- 
ing rapid  progress. 

Pasteur  now  reached  one  of  the  turning  jx)ints  of  his  life.  For 
a  long  time  he  seemed  to  connect  the  theories  of  fermentation  with 
that  of  disease  and  this  relationship  became  still  closer  when  he  con- 
vincingly proved  that  living  cells  controlled  the  processes  of  fer- 
mentation. It  seemed,  as  was  pointed  out  in  many  writings  by  his 
associates,  Pasteur  hesitated  coming  in  contact  with  diseased  condi- 
tions in  the  higher  animals,  because  he  always  claimed  he  was  not  a 
physiologist,  though  he  did  attend  a  course  of  lectures  given  by  Pro- 
fessor Claude  P)ernard. 

In  the  early  part  of  1865  Pasteur  was  compelled  to  encounter 
the  problem  he  hesitated  over  so  long  a  period,  due  to  the  insistence 
of  his  close  friend.  M.  Dumas.  He  was  asked  to  take  up  the  study 
of  the  silkworm  disease.  A  mysterious  malady  was  first  noted  about 
1850.  which  affected  the  silkworm  and  was  ruining  the  silk  ihdustry 
of  France.  Once  a  colony  of  silkworms  were  attacked,  complete 
ruination  followed,  and  it  then  l^ecame  necessary  for  the  silk  farmer 
to  obtain  the  eggs  of  an  unaffected  race  of  worms  from  some  other 
country.  Even  the  latter  after  a  few  generations  became  contami- 
nated. The  most  careful  investigation  failed  to  reveal  any  method 
of  overcoming  successfully  this  condition.  In  1863  the  French  Gov- 
ernment offered  to  pay  a  half  million  francs  to  an  investigator  who 
claimed  to  have  found  an  efficient  remedy  for  the  disease,  but  even 
this  offer  was  to  no  purpose.  Hesitatingly  Pasteur  finally  accepted 
the  mission  offered  to  him.     Pasteur  had  only  the  vaguest  idea  of 
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sericulture.  He  however  soon  acquired  a  fragmentary  knowledge  of 
the  general  structure  of  the  larvae  of  insects  by  causing  the  latter  to 
be  dissected  in  his  presence  and  obtained  as  much  information  as  he 
could  from  the  latest  published  w^orks  on  the  subject.  In  June,  i86t. 
Pasteur  set  out  for  the  silkworm  district  of  France.  His  researches 
lasted  for  six  years.  Pasteur  showed  that  the  failure  of  the 
silkworm  was  due  to  two  diseases,  Pebrine  and  Flacherie,  which 
were  directly  communicated  to  the  eggs  of  the  worm.  The  young 
from  the  latter  are  thus  diseased  and  they  by  crawling  about 
communicate  it  to  others.  To  prevent  the  disease  it  was  necessar\' 
to  procure  absolutely  healthy  eggs  and  then  prevent  their  contamina- 
tion by  diseased  worms.  The  eggs  of  worms  which  showed  signs 
of  infection  were  to  be  rejected.  Pasteur  thus  discovered  the  cause 
and  course  of  the  disease  and  presented  the  foregoing  simple  sug- 
gestions as  a  method  of  preventing  its  recurrence.  By  the  introduc- 
tion of  these  precautions  the  silk  industry  of  France  was  brought 
back  to  prosperity. 

The  six  years  which  he  spent  in  studying  the  silkworm  disease 
were  the  hardest  days  of  his  life.  Fate  had  dealt  him  a  number  of 
blows  which  had  made  his  work  doubly  difficult,  lie  had  aready 
lost  his  mother  and  his  eldest  daughter.  At  the  outset  of  his  work 
in  June,  1865,  he  was  summoned  to  his  dying  father  and  arrived  only 
in  time  to  attend  the  funeral.  In  the  month  of  September  of  the 
same  year  he  lost  his  youngest  daughter,  Camille,  who  was  barely 
two  years  old,  and  in  May,  1866,  his  daughter  Cecilie  died  at  the 
age  of  twelve  and  one-half  year.  Of  the  five  children  who  had  been 
an  inspiration  to  him,  two  remained. 

On  July  I,  1867,  he  was  summoned  to  Paris,  where  he  received 
a  prize  awarded  to  him  for  his  studies  on  wine.  During  this  period 
there  were  some  disturbances  that  occurred  at  the  Ecole  Normale. 
The  school  was  reorganized.  A  complete  change  of  faculty  took 
place  and  Pasteur  was  compelled  to  drop  out.  He,  however,  was 
soon  appointed  Professor  of  Chemistry  at  the  Sarbonne.  In  April 
of  1868  he  saw  to  his  great  joy  the  beginning  of  the  Iniilding  of  the 
laboratory  of  "chemical  physiology,"  as  he  termed  it.  The  strain  of 
work  and  the  worry  of  all  the  controversies  Pasteur  had  at  this  time 
was  too  great,  and  in  October  of  1868  he  was  seized  with  apoplexy. 
He  could  not  speak  and  his  left  side  was  paralyzed.  His  convales- 
cence was  slow  l)ut   steadily  progressive,  and  it  was   not  until  the 
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early  part  of  i8(k)  tliat  Ik-  was  able  to  i;et  about,  lie  never  com- 
pletely recovered  from  his  illness  and  was  alwa\s  afterward  some- 
what lame. 

A  few  days  after  Pasteur  had  left  Germany  in  July.  1870,  where 
he  stopped  to  visit  Liebijj.  war  was  declared.  His  son  aged  eighteen 
soon  enlisted  and  Pasteur  with  his  wife  and  daughter  withdrew  to 
his  old  home  at  Arbois.  lie  was  so  highly  incensed  at  the  outrages 
committed  that  in  January,  1871,  he  returned  to  the  Dean  of  the 
Faculty  at  Bonn  the  diploma  of  Doctor  of  Medicine,  which  had  been 
awarded  him  in  1868  by  the  university  of  that  town  in  recognition 
of  his  work.  During  this  period  he  refused  an  offer  by  some  Italians 
for  a  directorship  of  a  laboratory  in  Milan  or  a  chair  of  chemistry 
at  Pisa. 

From  1 87 1  to  1876  Pasteur  did  considerable  work  in  improving 
French  brewing.  In  1873  he  was  elected  a  member  of  the  Academy 
of  Medicine  in  the  section  of  free  associates.  He  was  neither  a  doc- 
tor nor  a  veterinary  surgeon,  but  many  of  the  members  appreciated 
the  importance  of  his  work.  At  the  time  he  entered  Pasteur  had 
more  or  less  fixed  ideas  about  many  things  pertaining  to  human 
pathology  because  he  attempted  to  apply  his  own  discoveries  to  them. 

Ideas  about  infection  were  confused  and  more  or  less  opposi- 
tion was  constantly  being  introduced  against  the  attempt  of  con- 
necting Pasteur's  ideas  respecting  fermentation  with  that  of  diseased 
conditions.  About  this  time  Pasteur  began  to  read  more  and  more 
of  the  works  of  men  in  medicine,  surgery  and  allied  sciences.  He 
seemed  to  be  especially  interested  in  the  studies  which  Davaine  was 
pursuing  upon  anthrax.  The  Bacillus  Anthracis,  the  causative  agent 
of  this  disease,  was  first  observed  by  Rayer  and  Davaine  in  the  blood 
of  sheep  w^ho  had  died  of  this  disease  in  the  year  1850.  Other  work- 
ers observed  these  small  rods  not  only  in  dead  animals  ])ut  also  in  the 
blood  of  living  animals  suffering  from  anthrax.  It  seemed  that 
none  of  the  workers  realized  that  these  small  rods  were  the  causative 
agents  of  anthrax.  In  1861  Davaine  had  read  Pasteur's  brief  com- 
munication on  butyric  fermentation,  in  which  article  a  rod-shaped 
organism  named  a  vibrion  is  mentioned  as  the  specific  cause  of  such 
fermentation.  He  immediately  set  out  and  proved  definitely  to  the 
satisfaction  of  all  that  this  rod  which  he  called  a  bacteridium  was  the 
cause  and  the  sole  cause  of  anthrax.  In  1869  Pasteur  had  described 
so-called  cysts  in  the  vibrion  of  Flachery,  a  disease  found  in  silk- 
worms, and  he  had  further  demonstrated  the  increased  resistance  of 
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these  organisms  clue  to  the  presence  of  these  cysts.  Koch  gave  an 
analogous  demonstration  when  he  showed  the  presence  of  the  an- 
thrax spores  in  1876.  Critics  were  rising  from  all  sides,  and  many 
hesitated  to  helieve  the  work  so  far  accomplished.  It  was  in  1877 
that  Pasteur  with  the  collahoration  of  Johert  made  his  first  experi- 
ments on  anthrax.  Previous  observations  and  experiments  had 
taught  him  that  if  he  could  sow  in  a  suitable  medium  the  blood  of 
the  diseased  animals  taken  as  it  circulates  in  the  veins,  he  would  be 
able  to  obtain  a  pure  stock  of  the  anthrax  bacilli  and  keep  them  for 
an  indefinite  time  so  as  to  study  them  more  carefully.  He  succeeded 
in  doing  this  and  used  a  neutral  or  slightly  alkaline  urine  as  the  cul- 
ture media.  It  is  interesting  to  point  out  here  as  mentioned  by 
Duclau  that  Pasteur  being  neither  a  physician  nor  a  veterinary  sur- 
geon, the  history  of  any  disease  as  a  disease  did  not  interest  him. 
AMiat  he  studied  was  not  so  much  the  anthrax  disease  as  the  anthrax 
bacteridium.  He  had  at  his  command  the  method  of  obtaining  pure 
cultures,  and  thus  he  had  the  big  secret  in  being  able  to  study  the 
physiological  properties  of  organisms,  to  compare  them  in  their 
pathological  reaction  and  to  definitely  establish  the  etiology  of  a  dis- 
ease. 

During  1770  to  1880  he  devoted  much  time  to  the  study  of  an- 
thrax, even  traveling  through  infected  districts.  In  his  conclusions 
he  mentions  the  many  peculiar  characteristics  of  the  anthrax  bac- 
teridium. He  showed  that  a  number  of  diseases  traveling  under  dif- 
ferent names  in  animals  were  nothing  more  than  one  and  the  same 
disease — anthrax.  He  even  demonstrates  that  the  carcasses  of  ani- 
mals may  aid  in  the  distribution  of  the  disease  if  they  are  not  buried 
deeply  below  the  surface  of  the  ground.  It  is  also  here  that  Pasteur 
introduces  the  first  example  of  what  was  to  be  called  bacterio 
therapy. 

During  the  work  on  anthrax  some  observers  in  inoculating  ani- 
mals with  putrid  anthrax  blood  found  that  death  was  quickly  pro- 
duced, but  all  the  symptoms  were  similar  to  anthrax.  IJacteridia 
were  not  found  in  the  blood.  Davainc  answered  them  and  claimed 
that  the  disease  that  they  had  introduced  was  not  anthrax  and 
pointed  out  in  many  ways  the  difference  of  the  two  conditions.  His 
arguments  though  weighty  were  not  convincing.  Pasteur  decided  to 
repeat  the  experiments  and  set  out  to  study  this  condition.  His  in- 
vestigation immediately  revealed  a  number  of  important  facts.     He 
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clearly  showed  that  the  condition  which  developed  wa.s  a  dilYerent 
disease.  The  latter  was  caused  hy  a  common  hacillus  which  he  calls 
the  vihrion  septique.  This  is  known  today  as  the  lUicillus  of  Malig- 
nant Edema.  He  shows  that  the  period  of  incuhation  is  shorter  and 
death  results  more  quickly.  lie  made  haste  to  study  the  physiolog- 
ical characteristics  of  the  organisms  and  immediately  pointed  out 
that  it  was  an  obligate  anaerobe  and  a  marked  gas  producer.  He 
goes  into  further  detail  as  to  the  different  characteristics  and  the  dif- 
ferent diseased  conditions  which  it  causes. 

Mention  should  be  made  at  this  time  of  his  celebrated  lecture 
delivered  at  the  Academy  of  Medicine  on  April  30,  1878.  In  his 
own  name  and  that  of  his  collaborators,  Jobert  and  Chamberland,  he 
elaborated  his  "germ  theory  and  its  application  to  medicine  and 
surgery."  In  the  suggestions  of  Pasteur  one  can  constantly  foresee 
the  aseptic  method.  Prevention  is  better  and  surely  more  certain 
than  cure.  Without  professional  experience,  but  with  the  convic- 
tion of  an  authorized  experimenter  Pasteur  ventured  to  make  asser- 
tions based  upon  actual  observations.  Pasteur  dwelt  more  and  more 
into  researches  which  dealt  with  facts  pertaining  to  human  pathol- 
og>'.  In  1879  he  examined  pus  from  boils  and  showed  the  presence  of 
a  microbe  w'hich  he  w^as  able  to  cultivate.  The  latter  appeared  micro- 
scopically as  a  mass  of  rounded  granules  comparable  to  irregidar 
bunches  of  grapes,  whence  the  name  staphylococcus  which  it  re- 
ceived. In  making  these  observations  Pasteur  made  frequent  visits 
to  the  hospitals.  He  shortly  proved  this  same  organism  as  the  cause 
of  osteomyelitis. 

At  about  this  time  considerable  discussion  had  begun  at  the 
Academy  of  ^fedicine  on  Puerperal  Septicemia.  Pasteur  followed 
these  discussions  with  keen  interest  and  set  about  to  examine  dis- 
charges and  secretions  from  such  infections.  He  found  in  all  in- 
stances the  presence  of  a  microbe  which  has  the  appearance  of 
strings  of  beads  (the  organism  known  today  as  the  streptococcus). 
He  had  no  hesitation  in  declaring  this  organism  to  be  the  commonest 
cause  of  infection  in  women  after  delivery.  In  one  of  these  discus- 
sions Pasteur  declared  it  is  the  doctor  and  his  assistants  that  cany 
the  microbes  from  a  sick  woman  to  a  healthy  one. 

The  year  of  1880  was  a  strenuous  one.  In  April  of  this  year 
he  addressed  a  note  on  Bacterial  Nature  of  Plague.  In  October  he 
read  an  address  at  the  Academy  of  Medicine  on  Vaccinia  and  \'ari- 
ola.     In  December  the  same  year,  he  began  his  work  on  rabies but 
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his  greatest  success  during  this  year  was  his  work  on  chicken  cholera. 
Pasteur  succeeded  in  finding  the  germ  which  was  the  cause  of  this 
disease  and  first  observed  in  1869  by  IMoritz,  a  veterinary  surgeon. 
This  germ  was  successfully  cultivated  on  artificial  culture  media 
and  always  produced  the  characteristic  disease  when  inoculated  into 
fowls.  The  course  of  his  experiments  was  interrupted  by  a  period 
of  vacation.  On  his  return  he  was  annoyed  when  it  was  found  that 
these  cultures  failed  to  produce  the  typical  symptoms  of  the  disease 
when  injected  into  the  fowl.  To  his  surprise  the  inoculations  in- 
stead of  proving  fatal,  produced  but  slight  symptoms  and  the  fowls 
shortly  thereafter  recovered.  After  some  trouble  Pasteur  procured 
fresh  cultures  of  the  chicken  cholera  organisms.  Fresh  fowls  when 
injected  with  the  latter  soon  died,  exhibiting  all  the  characteristic 
symptoms  of  chicken  cholera.  But  when  these  fresh  cultures  were  in- 
jected into  fowls  which  had  previously  been  inoculated  with  the  long- 
standing cultures,  no  characteristic  symptoms  were  produced.  It 
seemed  that  those  fowls  that  suffered  from  the  mild  form  of  the  dis- 
ease produced  by  the  old  cultures  were  protected  from  further  at- 
tacks of  the  disease. 

One  of  the  great  mysteries  of  medicine  had  thus  been  revealed. 
The  attenuation  of  a  virulent  micro-organism  (that  is  the  loss  of  its 
disease  inciting  power )  had  been  attained  by  the  increased  age  of  the 
culture.  Pasteur  soon  introduced  practical  methods  of  immuniza- 
tion in  which  he  shows  that  the  attenuated  culture  when  inoculated 
gives  the  same  disease  but  not  in  the  fatal  form,  with  the  result  that 
after  recovery  the  animal  is  able  to  withstand  the  inoculation  of  a 
virulent  strain  of  the  same  organism.  He  immediately  began  to  prac- 
tically apply  his  new  theory  by  providing  old  cultures  for  the  inocu- 
lation of  fowls  in  districts  where  chicken  cholera  produced  serious 
ravages. 

The  inoculating  substance  was  called  vaccine  and  the  method 
practiced  of  immunization  was  called  vaccination,  so  as  to  honor  the 
English  physician  Jenner,  who  first  introduced  methods  of  inocula- 
tion to  protect  against  smallpox. 

Mention  was  made  previously  that  Pasteur  was  working  off  and 
on  on  anthrax.  With  renewed  enthusiasm  he  proceeded  to  produce 
a  vaccine  material  for  anthrax.  Mere  he  had  a  more  intricate  prob- 
lem as  the  anthrax  bacillus  is  not  weakened  with  age  because  it  is 
capable  of  producing  spores.  His  method  of  attenuating  this  or- 
ganism consisted  in  exposing  the  cultures  of  the  organism  for  vari- 
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ous  lengths  of  time  over  a  period  of  successive  days  at  a  temperature 
slightly  higher  than  the  maximum  temperature  at  which  the  organ- 
ism will  grow.  After  many  difficulties  and  a  number  of  investiga- 
tions Pasteur  succeeded  in  immunizing  sheep  and  other  animals 
against  anthrax.  The  Society  of  Agriculture  of  Melinn  had  pro- 
posed to  Pasteur  a  public  trial  of  this  new  method.  In  was  in  May, 
1 88 1,  that  Pasteur  gave  this  public  demonstration  and  conclusively 
established  the  value  of  anthrax  vaccination. 

In  August  of  1881  Pasteur  attended  the  International  Medical 
Congress  in  London,  and  in  December  the  same  year  he  was  elected 
a  member  of  the  Academic  Francaise. 

From  anthrax  Pasteur  went  on  to  the  study  of  swine  erysipelas, 
rouget,  swine  fever  or  red  disease  of  pigs,  as  it  is  at  times  known. 
One  of  Pasteur's  collaborators,  Thuillier,  isolated  the  causative 
agent,  and  within  a  few  years  Pasteur  had  established  a  method  of 
protective  treatment. 

At  about  this  time  Pasteur  began  to  receive  many  medals  from 
diiTerent  societies  and  communities  who  wished  to  show  their  grati- 
tude to  him.  In  1883  the  national  recompense  which  was  awarded  to 
Pasteur  in  1874,  was  raised  from  12,000  to  25,000  francs.  On  July 
14th,  of  the  same  year,  he  was  invited  to  be  present  at  the  placing  of 
a  commemorative  tablet  on  the  house  in  which  he  was  born  at  Dole. 

The  government  offered  Pasteur  the  Grand  Cross  of  the  Legion 
of  Honor  in  tribute  to  his  great  discovery  of  splenic  fever  and  an- 
thrax vaccination.  This  he  condescended  to  accept  only  after  one 
condition  was  met,  and  that  was  an  award  of  the  red  ribbon  or  cross 
for  his  two  collaborators — Chamberland  and  Roux. 

While  the  various  researches  were  being  closely  watched  by 
Pasteur  one  study  seemed  to  be  placed  above  all  others.  This  was 
Pasteur's  work  on  hydrophobia  or  rabies.  Human  rabies  is  as  a 
rule  caused  by  the  bite  of  a  mad  dog.  It  does  not  appear  in  all  those 
bitten,  but  once  it  shows  itself  it  is  almost  invariably  fatal.  The 
mortality  which  it  causes  is  slight,  but  the  great  dread  is  the  hold 
which  this  disease  has  on  the  imagination.  At  times  on  account  of 
the  latter  conditions  the  symptoms  that  appear  are  often  horrible. 
It  was  due  to  this  fact  that  in  December,  1880,  Pasteur  took  in  hand 
the  study  of  rabies.  As  he  began  to  observe  a  number  of  cases  of 
rabies  in  animals  and  in  humans  he  soon  became  convinced  that  the 
infection  has  its  seat  in  the  nervous  system  and  particularlv  in  the 
medulla  oblongata.     While  working  along  these  lines,  he  examined 
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the  saliva  of  those  who  had  died  of  rahies.  lie  succeeded  in  ob- 
taining an  organism  from  one  of  these  cases  in  the  early  part  of 
December,  1880.  He  further  succeeded  in  culturing  this  organism, 
but  found  that  on  inoculation  into  various  animals,  symptoms  were 
produced  entirely  different  than  ordinarily  found  in  rabies,  and  dif- 
ferent than  observed  on  inoculation  by  any  other  known  microbe. 
Following  up  the  study  of  this  new  organism  he  found  it  in  the 
saliva  of  people  who  had  died  of  any  disease  as  well  as  in  the  saliva 
of  normal  healthy  individuals.  He  soon  thereafter  came  to  the  con- 
clusion that  this  organism  as  well  as  the  disease  which  it  produced 
had  no  connection  with  rabies.  It  is  the  same  organism  which  Stern- 
berg in  this  country  reported  the  same  year.  A  few  years  later  it 
had  received  the  name  of  pneumococcus  after  Frankel,  who  demon- 
strated its  presence  in  the  lungs  of  persons  who  had  died  of  pneu- 
monia. 

Pasteur,  therefore,  was  compelled  to  use  the  medulla  oblongata, 
as  he  felt  assured  the  causative  agent  of  rabies  was  confined  to  this 
tissue.  By  means  of  the  latter  he  successfully  produced  typical 
rabies  in  other  animals.  He  further  proved  that  the  virus  was 
present  not  only  in  the  brain,  in  the  bulb,  but  in  the  entire  cord  and 
in  the  nerves.  Unable  to  definitely  establish  this  specific  causative 
agent  he  continued  his  researches  with  the  idea  of  attenuating  this 
virus  and  estabished  a  method  of  prophylaxis.  By  a  series  of  pas- 
sage of  the  virus  from  rabbit  to  rabbit,  he  finally  succeeded  in  ob- 
taining a  uniform  virus  which  possessed  a  fixed  virulence,  producing 
rabies  after  only  a  one  week  period  of  incubation.  Further  passage 
from  animal  to  animal  did  not  tend  to  further  reduction  of  the  in- 
cubation period.  His  method  of  attenuation  in  this  instance  consisted 
of  suspending  the  cords  (specifically  of  fixed  virulency — therefore 
known  as  virus  fixe)  in  a  series  of  flasks,  at  the  bottom  of  which 
there  is  placed  several  pieces  of  potash.  Fie  found  that  the  longer 
the  period  of  time  in  which  the  cord  remains  suspended,  the  less 
virulency  did  the  particular  cord  possess;  and,  finally,  if  exposed  for 
a  period  of  fifteen  days  all  virulency  seemed  to  have  disappeared. 
His  method  of  inoculating  humans  with  these  cords  starting  with 
those  that  possess  slight  virulency  and  increasing  not  only  the  dosage 
but  also  the  use  of  more  virulent  cords  was  soon  introduced.  Long 
and  bitter  was  the  opposition  to  the  introduction  of  this  so-called 
Pasteur's  method  of  treatment.  The  attacks  were  numerous,  and 
all  seemed  to  refer  to  the  failure  of  finding  the  causative  agent,  but 
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the  existence  of  a  claim  of  having  discovered  a  cure.  In  spite  of  all 
wherever  the  Pasteur  treatment  for  rahies  was  introduced  the  num- 
ber of  deaths  following  the  bites  of  rabid  animals  were  greatly  re- 
duced. Most  all  countries  and  many  of  the  governments  after  care- 
ful investigations  officially  recognized  the  value  of  the  L'asteur  treat- 
ment as  it  became  and  is  still  known  today  and  introduced  it  in  their 
respective  countries.  Pasteur  Institutes  sprung  up  all  over  the  world 
in  many  of  the  leading  countries,  and  Pasteur  lived  to  see  the  crown- 
ing of  his  work  on  rabies,  when  in  November,  1888,  the  Pasteur  In- 
stitute in  Paris  was  opened.  Today  it  is  estimated  that  there  are 
close  to  seventy  such  Pasteur  Institutes. 

In  1884  Pasteur  had  represented  France  at  the  International 
Medical  Congress  at  Copenhagen,  Denmark.  The  enthusiastic 
demonstrations  which  took  place  in  his  honor  were  numerous. 

\\"hen  the  Pasteur  Institute  was  finally  completed,  due  to  the 
hearty  support  of  both  rich  and  poor  in  subscribing  to  the  building 
fund,  he  moved  his  quarters  to  the  Institute.  He,  however,  was  ill 
and  weary.  He  attended  the  hydrophobia  clinic  almost  daily  and 
superintended  the  production  of  the  vaccine  material.  At  the  same 
time  he  was  constantly  altering  suggestions  to  his  assistants,  espe- 
cially Dr.  Roux  and  Dr.  Yersin,  who  were  pursuing  the  study  of 
diphtheria.  Later  when  Dr.  Yersin  began  his  wonderful  work  in 
Asia,  working  in  areas  in  which  Bubonic  Plague  was  epidemic,  Pas- 
teur followed  with  great  interest  the  communications  sent  to  the 
annals  of  the  Pasteur  Institute.  It  was  Yersin  who  discovered  the 
causative  agent  of  P.ubonic  Plague. 

During  ]\Iay  of  1892,  a  committee  was  formed  in  Denmark  to 
celebrate  Pasteur's  seventieth  birthday  on  December  27th.  The 
movement  spread  to  Norway,  Sweden  and  finally  to  France,  where  a 
committee  was  formed  for  raising  subscriptions  towards  "Offering 
a  remembrance  and  a  tribute  to  their  illustrious  patriot  on  the  occa- 
sion of  his  jubilee."  On  December  27,  1892,  one  of  the  greatest  re- 
ceptions ever  given  any  living  man  took  place  in  France.  Many  men 
from  all  walks  of  life  made  speeches  and  presented  addresses.  It 
would  be  impossible  to  attempt  to  mention  even  some  of  the  im- 
portant ones,  but  a  few  of  the  remarks  with  which  Lister  greeted 
Pasteur  are  of  interest : 

"Truly  there  does  not  exist  in  the  whole  world  an  individual  to 
whom  medical  science  owes  more  than  to  yon." 
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"Your  researches  on  fermentation  threw  a  powerful  light,  which 
has  illuminated  the  dark  places  in  surgery  and  has  changed  the  treat- 
ment of  wounds  from  an  uncertain,  empiric  and  too  often  disastrous 
business  into  a  scientific  and  certainly  beneficial  art.  Thanks  to  you. 
surgery  has  undergone  a  complete  revolution,  which  has  deprived  it 
of  all  its  terrors  and  which  has  increased  its  efficacy  to  an  almost 
unlimited  extent." 

It  was  in  September,  1895,  as  Pasteur's  career  Avas  coming  to  its 
close,  that  he  saw  about  him  the  entire  routine  of  the  making  of 
diphtheria  antitoxin,  the  discovery  of  which  was  announced  the  year 
before.  On  Saturday,  September  28,  1895,  at  4.40  in  the  afternoon, 
Pasteur  passed  away  very  peacefully. 

Pasteur's  ashes  repose  in  a  beautiful  chapel  situated  below  the 
main  entrance,  a  little  lower  than  the  ground  floor,  of  the  Pasteur 
Institute.  The  walls  of  the  chapel  are  in.scribed  with  the  scientific 
triumphs  of  the  master  whose  ashes  repose  there.  It  is  a  striking 
array  of  headings,  representing  a  great  step  forward  in  science. 

His  devoted  wife  died  September  24,  1910. 

There  is  said  to  exist  a  constant  warfare  between  science  and 
religion.  It  may  be  that  there  is  such  a  conflict,  but  if  we  turn  to 
the  pages  in  which  are  recorded  the  sayings  of  the  real  great,  we  are 
inclined  to  believe  that  such  warfare,  if  at  all,  is  only  present  in  the 
narrow  minds  of  the  lesser  lights. 

It  is  interesting  to  note  the  simple  expressions  in  w^hich  Pasteur 
at  times  attempted  to  explain  his  ideas  about  religion.  In  his  address 
as  newly  elected  member  to  the  Academy  of  Science,  the  following 
remarks  are  quoted  from  his  address :  "Everywhere  in  the  world  I 
see  the  expression  and  idea  of  the  infinite.  Owing  to  it,  belief  in  the 
supernatural  is  found  in  the  bottom  of  every  heart.  The  idea  of  God 
is  a  form  of  the  idea  of  the  infinite."  He  refers  to  the  Greeks  and 
says:  "It  is  they  who  have  bequeathed  to  us  one  of  the  most  beauti- 
ful words  in  our  language,  the  word  enthusiasm — an  inner  God.  The 
greatness  of  human  actions  is  measured  by  the  motives  which  inspire 
them.  Happy  are  those  who  carry  within  them  a  God,  an  ideal  of 
beauty  which  they  obey,  the  ideal  of  art,  the  ideal  of  science,  the 
ideal  of  country,  the  gospel  idea  of  virtue.  Those  are  the  living 
sources  of  great  thoughts  and  great  actions.  All  are  lit  by  reflections 
of  the  infinite." 

Pasteur  encountered  many  difficulties  and  many  obstacles,  but 
with  the  high  quality  of  thought  which  constantly  guided  him  he  al- 
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ways  outflanked  these  t)bstacles.  I'nlike  tlie  generality  of  great  men. 
he.  however,  enjoyed  the  meed  of  ahnost  unstinted  appreciation  dur- 
ing life. 

Pasteur  looked  upon  the  cult  of  great  men  as  the  great  prin- 
ciple in  national  education,  and  he  constantly  advised  students  to 
worship  great  men. 

He  was  always  irritated  when  scientists  involved  in  arguments 
over  their  problems  brought  in  for  consideration  the  question  of 
nationality.  It  was  at  a  baiicjuet  at  the  close  of  the  International 
Congress  on  Sericulture  held  at  Milan  that  Pasteur  ])ronounced  the 
words  so  often  repeated:  "Science  has  no  country,  but  the  scientist 
has  one." 

Those  of  us  who  are  interested  in  research  and  in  teaching  may 
obtain  considerable  food  for  thought  from  some  of  the  following  re- 
marks attributed  to  Pasteur.  In  his  Lille  speech,  the  sentence  "in 
the  fields  of  observation,  chance  only  favors  the  mind  which  is  pre- 
pared," was  particularly  applicable  to  him.  "At  the  beginning  of  an 
experimental  research  on  any  fixed  subjects,  wings  must  be  given  to 
the  imagination.  At  the  moment  for  drawing  conclusions  and  inter- 
preting collected  observations  the  imagination  must  on  the  contrary 
be  made  to  give  way  and  submit  to  the  actual  results  of  the  experi- 
ments." 

He  wrote  in  the  preface  to  his  "Studies  on  Silkworm  Disease'': 
"It  is  the  glory  of  the  man  of  .science  to  esteem  discoveries  which  at 
their  birth  can  only  be  appreciated  by  his  equals  far  above  those 
which  immediately  earn  public  favor  by  instant  application ;  but  in 
the  face  of  misfortune  it  is  equally  glorious  to  sacrifice  everj-thing 
in  order  to  try  and  be  of  assistance." 

Pasteur  said  to  his  pupils,  "Without  theor}-  practice  is  but  the 
routine  of  habit.  Theory  alone  can  awaken  and  develop  the  spirit  of 
invention." 

In  his  communication  on  February  lo,  1862,  to  the  Academy  of 
Science  on  the  "Xew  Industrial  Method  on  the  Fabrication  of  Vine- 
gar," he  gave  the  following  warning : 

"As  it  often  happens  that  scientific  principles  published  by  their 
discoverers  are  made  use  of  by  others,  with  the  addition  of  apparatus 
or  some  insignificant  modifications,  for  obtaining  patents  of  inven- 
tion, I  have,  by  the  advice  of  com])etent  persons,  and  l^efore  mak- 
ing my  communication  of  February    loth.  taken  out  a  preliminary 
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protection  forestalling  the  patenting  of  all  inventions  to  which  my 
work  may  give  rise,  and  I  add  that  I  am  resolved  to  let  this  lapse 
from  today  for  the  benefit  of  the  general  public." 

There  are  many  examples  of  Pasteur's  insight,  his  ability  to  dis- 
cover and  state  a  problem,  of  the  patience  with  which  he  gathered  to- 
gether information.  He  lived  in  advance  of  his  time.  He  lived  with 
his  thoughts  without  being  a  dreamer  for  his  dream  so  regarded  at 
the  beginnning,  eventually  bore  fruit. 

It  is,  therefore,  fitting  that  during  this  month  scientists  and 
everyone  are  uniting  the  Avorld  over  to  honor  this  genius  on  the  cen- 
tenary of  his  birth,  he  whose  work  has  proven  of  such  great  and 
practical  utility  for  mankind,  and  whose  knowledge  and  discoveries 
are  even  today  beginning  their  career  of  developing  suggestions  and 
thoughts  to  scientists. 


"THE  CRISIS  IS  UPON  US." 

An  Address.* 

By  John  Uri  Lloyd. 

j\Ir.  Chairman  and  Friends:  Nothing  have  I  prepared  to  ofifer 
as  an  address.  Months  ago  I  started  to  write  one  on  a  very  vital 
subject,  but  when  nearly  through  came  the  crash  of  this  war.  Then 
I  shoved  the  paper  back  on  my  desk,  because  I  felt,  as  I  know  you 
also  do,  that  these  be  not  times  for  studied  formality,  made  under  the 
cold  touch  of  a  laboratory  in  which  my  life  is  spent.  Let  me  in- 
formally speak  that  which  comes  now,  touching  perhaps  some  phases 
spoken  before,  but  of  necessity  not  until  now  systematically  formu- 
lated. 

It  has  been  said  that  if  there  be  any  inflexible  law,  it  is  the  law 
of  exceptions.  Should  a  man  lay  down  a  rule  to  follow  through  life, 
he  will  find  if  he  lives  long  enough,  that  there  comes  a  time  that  there 
must  be  an  exception  to  previous  idealistic  processes  of  reasoning, 
and,  necessarily,  if  he  be  yet  elastic  in  thought,  change  in  action  fol- 
lows. 


*Delivered  informallj'  at  the  meeting  of  the  National   Eclectic  Medical 
Association,  Detroit,  Mich.,  June,  1918. 


Let  me  take  as  my  text,  the  expected  ( as  our  people  see  tliera- 
l^eutic  problems)  has  unexpectedly  (as  some  others  view  them) 
hapj')ened. 

Listen!  Thirty-five  \ears  aji^o  it  was  proposed  to  introduce  a 
])harmacy  law  in  the  state  of  Ohio.  A  few  pharmacists,  in  Cin- 
cinnati, Dr.  Greve.  a  member  of  our  society,  and  myself — probably 
first  foresaw  the  wrong  the  pharmacy  law.  as  introduced,  would  do, 
both  to  the  cause  of  the  people  and  of  pharmacy.  As  we  looked  upon 
it  pharmacy  laws,  if  instituted,  should  l)e  designed  not  to  help  the 
colleges  alone,  but  primarily,  continuously  and  eventually,  the  people. 
Many  times  did  we  go  to  Columbus  and  endeavor,  bv  the  aid  of  the 
united  pharmacists  of  Ohio,  to  get  what  we  believed  to  be  a  fair 
phamiacy  law.  designed  to  care  for  the  people  as  well  as  for  the  col- 
lege interests.  And  we  succeeded.  The  argument  made  was  simply 
a  statement  of  fact  to  the  following  effect : 

If  the  proposed  draft  is  passed,  as  presented,  and  becomes  nov/ 
a  law  in  Ohio,  there  will  l)e  few  pharmacists  left  excepting  in  the 
large  cities,  and  the  majority  of  these  will  be  put  out  of  commission. 
\'ery  few  pharmacists  have  college  of  pharmacy  diplomas ;  compara- 
tively few  can  leave  their  places  of  business  now  to  attend  college. 
Not  a  doctor  in  the  State  of  Ohio,  if  this  law  passes  as  introduced, 
will  be  permitted  to  supply  medicines  to  the  people.  Xot  a  cross- 
roads general  store  or  grocery  can  carry  such  simples  as  copperas, 
or  bluestone.  or  castor  oil.  or  Epsom  salts;  indeed,  general  chemicals 
used  as  dyestuffs. 

We  insisted  that  we  not  onl}-  favored  regulation  of  pharmacy 
where  ignorant  or  harmful  processes  might  work  to  the  i)eople's  in- 
jury, but  believed  in  the  utmost  practical  education  for  i)harmacists. 

We  began  our  argument  as  a  minority,  w^hich  in  the  end  became 
a  majority,  both  with  pharmacists  and  our  lawmakers.  The  law.  as 
passed,  was  at  that  date  a  balanced  law  that,  based  upon  the  then 
present  conditions,  favored  progress. 

A  few  of  us  foresaw  the  future — all  knew  the  present.  The 
future  was  theoretical — the  present  a  fact.  By  dwelling  upon  possi- 
bilities based  upon  the  present,  we  were  able  to  indicate  the  ]n-obable 
future. 

One  of  our  amendments  was  to  the  effect  that  a  person  not  a 
pharmacist  might  properly  own  a  drug  store,  and,  under  balanced 
restrictions  by  a  state  pharmacy  board,  employ  competent  i)harma- 
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cists.  Just  then  a  forceful  example  pended  as  a  text.  A  prominent 
pharmacist  in  Cincinnati  (K.  B.  Ashfield)  died  and  left  his  two  stores 
in  the  hands  of  his  widow.  Under  the  law  introduced  by  the  College 
of  Pharmacy,  she  would  be  compelled  at  once  to  close  the  doors  of 
those  two  establishments  or  sacrifice  her  heritage.  The  law-makers 
saw  the  force  of  our  argument. 

As  is  the  case  when  a  person  attempts  to  stem  ultra-enthusiastic 
effort,  especially  when  personal  interests  are  concerned,  we  had  to 
meet  the  charge  that  we  were  opposed  to  higher  college  education. 
This  was  an  error,  because  the  prime  mover,  Dr.  Greve,  was  a  long- 
standing trustee  of  the  College  of  Pharmacy,  and  I  occupied  the  chair 
of  pharmacy.  With  few  exceptions,  the  college  trustees  and  profes- 
sors finally  became  our  allies.  We  were  all  in  favor  of  education,  but 
vet  argued  that  the  colleges  of  pharmacy  (university  departments  of 
pharmacy  had  not  yet  come  into  their  responsibility)  could  gradually 
bring  the  entire  practice  of  pharmacy  into  the  hands  of  parties  pro- 
fessionally educated  and  qualified.  \Ve  counseled  balanced  effort 
that  would  bridge  the  present,  and  in  the  end  would  prove  effective 
in  all  possible  educational  pharmaceutical  directions. 

Now  to  the  application  of  this  old-time  text.  Medicine  is  in  some 
regards  in  the  position  pharmacy  occupied  forty  years  ago.  The  law- 
maker is  besought  to  care  for  all  concerned — colleges,  universities, 
above  all,  the  people.  Let  us  not  underrate  their  responsibility.  Let 
us  not  shrink  from  our  own  responsibilities. 

It  is  often  difficult  for  persons  concerned  in  purely  academic 
phases  of  education  to  distinguish  between  idealistic  aims  and  prac- 
tical possibilities.  Nor  is  it  possible  for  an  enthusiastic  member  of  a 
dominant  party  to  tolerate  the  opinions  of  a  minority.  Let  us  give  an 
example : 

Five  years  or  more  ago  it  was  my  privilege  to  sit  by  the  side  of  a 
man  known  as  a  great  educator  in  medicine.  This  man  stood  second 
to  none  in  this  cuntry  in  his  earnest  belief  in  the  immediate  applica- 
tion of  idealistic  "higher  medical  education."  He  was  honest,  ener- 
getic and  self-sacrificing.  He  believed  every  word  he  said.  In  the 
discussion  that  occurred,  I  spoke  as  candidly  on  therapeutic  processes 
as  T  had  thirty  years  before  to  the  Ohio  legislature  on  pharmacy 
problems.  Said  1,  concerning  enforced  "higher"  medical  education: 
"If  you  keep  on  with  what  you  denominate  higher  medical  education, 
and  enforce  restrictive  laws  to  the  limit,  "^'^  will  reap  the  opposite 
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of  your  ideals.  Xot  oiiIn  will  \(tu  fail  to  accomplish  for  tlu-  people, 
but  I  fear  will  ])ut  the  ineclication  of  this  country  into  the  hands  of  the 
so-called  /"otciit  iiu'diciiir  iiwii.  I  am  an  enthusiastic  believer  in  uni- 
versity education  as  rei^ards  exact  sciences  and  fundamentals,  hut  1 
am  not  a  believer  in  indiscreet  processes  that,  unwisely  ap])lied,  limit 
or  disturb  the  country's  opportunities  and  prohibit  freedom  in 
thought." 

"What  do  you  mean,  .Mr.  Lloyd?'"  he  asked. 

I  replied :  "All  the  university  departments  in  medicine  of  this 
country  cannot,  under  the  proposed  plan,  replace  physicians  who 
annually  die.  Nor  are  there  applicants  now  ready  to  take  the  pro- 
posed courses.  In  my  judgment,  those  who  graduate  under  the  pro- 
posed plan  will  have  advanced  opportunities  as  specialists,  but  this 
very  fact  will  lead  them  to  locate  as  specialists  in  our  cities.  If  this 
surmise  is  proven  correct,  I  would  ask,  where  will  rise  the  physician 
to  care  for  the  sparsely-settled  desert  or  mountain?  In  my  opinion, 
a  loved  one  in  a  hamlet  on  the  desert  is  as  precious  as  he  who  lives  in 
a  palace.  To  provide  self-sacrificing  physicians  in  sparsely-settled 
locations  is  as  much  a  charge  of  our  lawmakers  as  to  care  for  him 
living  in  a  palace.  No  law  should  be  either  instituted  or  enforced 
that  does  not  care  for  both,  if  it  cares  for  one. 

"As  an  example,  I  have  in  mind  a  location  in  Kentucky  where  a 
father  put  his  all  into  the  physician  schooling  of  a  boy,  according 
to  this  extended  education  scheme.  He  graduated  with  honor,  and  we 
are  all  proud  of  him.  Did  this  boy  go  back  to  his  crossroads  home 
in  Kentucky  to  practice  medicine?  No,  he  became  a  specialist  in  a 
great  city.  Six  years  of  time  had  been  spent  as  well  as  his  father's 
fortune.  He  could  not  aflford  to  go  back  to  the  limited  field  of  the 
crossroads,  where  patients  afflicted  in  the  direction  of  his  specialty 
wxre  as  scarce  as  odd  rows  of  corn  on  the  cob. 

"In  the  furtherance  of  your  worthy  aim,  denominated  'Higher 
Medical  Education,'  you  should  comprehend  that  during  the  transitory 
interval  the  supply  of  physicians  must  be  maintained,  not  in  the  cities 
alone,  but  in  the  ivhole  country.  May  I  not  ask  you  to  permit  me  to 
use  the  term  'balanced  medical  education'  or  'advanced  medical  educa- 
tion' instead  of  'higher  medical  education?'  Is  there  any  education 
higher  in  its  sacrifices  for  humanity  than  that  of  the  self-sacriticing 
physician  of  the  olden  time,  qualified  to  the  limit  in  general  practice?'' 
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This  was  his  answer:  "^Ir.  Lloyd,  if  we  cannot  have  a  doctor 
of  the  highest  qualifications  at  the  crossroads,  I  believe  these  people 
should  have  no  doctor  at  all.'' 

"This  view  I  consider  almost  criminal,"  was  my  reply.  "Listen! 
Aly  family  physician.  Dr.  R.  L.  Thomas,  who  followed  in  my  family 
Dr.  Locke,  I  consider,  as  a  family  physician,  second  to  no  graduate 
who  has  passed  this  'higher'  education  program.  When  he  visits  a 
loved  one  sick  at  my  home,  I  have  all  the  confidence  in  his  care  and 
his  advice  that  I  would  have  in  any  one.  Lie  spent  two  years  in 
a  medical  college  that  believes  in  therapeutic  action  of  properly  se- 
lected remedies  and  went  immediately  into  active  practice.  But  prev- 
iously, he  had  two  years  under  a  qualified  preceptor,  versed  in  direc- 
tions that  make  the  practice  of  medicine  a  successful  family  prac- 
tice, and  he  has  now  over  thirty  years  of  subsequent  experience.  He 
knows  how  to  treat  disease,  he  understands  materia  medica,  and  he 
is  competent  to  judge  as  to  when  an  ailment  needs  a  specialist.  And 
vet  your  view  concerning  the  term  'highest'  would  discredit  such  men 
as  these. 

"Listen !  We  have  already  many  advanced  university  specialists 
in  surgery,  in  microscopy,  in  involved  diagnoses,  and  in  other  sections. 
As  a  rule,  they  are  located  in  cities,  or  in  hospitals  and  sanitariums. 
Every  one  is  proud  of  them.  A  wonderful  opportunity  for  such 
phases  of  education  does  a  university  ofifer.  The  family  physician 
does  not  pretend  to  be  ultra-expert  in  all  such  specialties.  The  great 
jirovince  of  the  university  that  we  all  uphold,  is  (or  should  be)  to 
extend  the  field  of  exact  knowledge,  to  teach  applied  fact,  to  permit  of 
independent  thought  concerning  therapeutic  opinions,  and  to  serve 
humanity. 

"Let  me  now  tell  you  what  unhahniccd  processes,  idealistic  to  the 
degree  in  an  academic  sense,  will,  in  my  opinion,  accomplish.  Before 
comes  a  supply  of  physicians  for  America  under  proposed  processes, 
famine  in  physicians  must  occur.  As  a  result,  the  country  zmll  be 
filmed  over  to  the  cults,  and  our  people  medicated  by  the  patent 
medicine  advertisers.  And,  in  my  opinion,  there  will  be  no  freer  sup- 
porter of  excruciatingly  long  and  expensive  medical  courses  than  the 
so-called  patent  medicine  man  and  his  advertising  publishers.  Why 
should  not  this  be  the  case?  Every  section  of  the  country  that,  by 
restrictive  processes,  has  no  physician,  is  naturally  turned  over  to 
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almanac  and  advertising  literature.     Is  it  not  to  the  interest  of  the 
home-cure  business  that  there  should  be  no  doctors^" 

This  ended  our  discussion,  which  was  not  personal,  but  yet  in- 
tensely earnest.  I  accepted  his  sincerity  in  behalf  of  hopeful  medical 
advancement,  but  did  not  believe  in  his  methods  of  procedure.  Nor 
do  1  yet.  In  my  opinion,  he  accepted  what  I  believed  to  be  unwar- 
ranted conclusions,  in  which  he  surely  considered  me  erratic, — "ir- 
regular." 

Behold !  The  apprehended  crisis  came  upon  us.  One  by  one, 
during  recent  years,  the  all-sufficient  doctor,  the  faithful  family  physi- 
cian of  the  olden  time,  has  been  passing  away.  Too  often,  no  man  is 
there  to  take  his  place.  Standard  medical  colleges,  the  outcome  of  a 
century's  effort,  colleges  that  graduated  the  teachers  of  today  in  both 
college  and  family  practice,  and  that,  were  they  still  in  existence, 
would  be  feeders  of  the  university  advanced  special  students,  have, 
under  methods  rashly  (unwisely)  adopted,  one  by  one,  closed  their 
doors.  Only  a  few  are  left.  The  Medical  College  of  Ohio  (Cincin- 
nati) is  closed.  The  ]\Iiami  Medical  College  is  closed.  They  have 
given  their  honored  names  to  the  University  of  Cincinnati.  The  Col- 
lege of  Medicine  and  Surgery  and  the  several  other  colleges  of  medi- 
cine in  Cincinnati,  excepting  the  Eclectic,  all  are  closed.  Seven  Cin- 
cinnati medical  colleges  have  gone  out.  Surely  they  were  not  all  un- 
worthy. Excepting  the  University  Medical  College,  which  we  all 
honor,  only  the  Eclectic  Medical  College  is  left.  Is  such  as  this  not 
the  record  of  the  whole  country  ?  Need  one  have  been  a  prophet,  or 
the  son  of  a  prophet,  to  foresee  that  the  extinction  of  these  institu- 
tions, without  replacement,  would  breed  a  physician  famine? 

Think  you  that  the  family  near  that  Kentucky  crossroads  needs 
no  longer  a  doctor?  Think  you  that  the  families  on  the  plains  of 
the  West,  where  for  fifty  miles  around,  perhaps  a  greater  distance 
there  is  now  no  physician,  need  no  doctor?  Think  you  that  in  the 
little  home  on  the  mountain  side  no  doctor  is  now  needed? 

Surely  our  educators  and  law  makers  will  arise  to  this  emergency. 
They  must  do  so.  The  care  of  the  American  home  is  a  necessity.  I 
bespeak  not  any  relinquishment  in  general  university  education — 
rather  in  some  directions  its  enlargement,  in  others  curtailment.  The 
term  university  permits  not  the  thought  restriction.  I  ask  no  oi)en 
door  for  colleges  to  turn  out  either  the  ignorant  or  the  charlatan. 
The  term  college  prohibits  such  a  definition. 
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In  my  opinion  this  problem  should  be  met.  Under  a  balanced 
system  of  medical  education  (mark  well  the  word  balanced)  the  fam- 
ily physician  must  again  come  into  his  own.  The  family  doctor,  who 
all  admit  has  done  such  a  great  humanitarian  work  in  his  self-sacri- 
ficing calling,  and  who  no  man  has  a  right  to  slur  and  despise,  is 
surelv  not  destined  to  become  extinct. 


CORN  AND  ITS  PRODUCTS.* 

By  Freeman  P.  Stroup,  Ph.  M. 

(Professor  of  General  Chemistry  at  the  Philadelphia  College  of 
Pharmacy  and  Science.) 

Corn  is  a  common  Teutonic  word,  meaning  originally  a  small, 
hard  particle  or  grain,  as  of  salt,  sand,  gunpowder,  etc.  Later  the 
term  came  to  be  applied  to  small,  hard  seeds  (barleycorn,  pepper- 
corn, etc.).  In  agriculture  it  is  usually  applied  to  the  seed  of  cereal 
plants,  and  has  often  been  understood  locally  to  mean  that  kind  of 
cereal  which  constituted  the  leading  crop  of  the  district,  /.  c.  in  Eng- 
land, wheat;  in  Scotland,  oats;  in  the  United  States,  maize  (Indian 
Corn). 

Corned,  as  applied  to  meat,  meant  originally  meat  (beef  gen- 
erally) preserved  by  the  use  of  salt  in  grains  or  "corns."  At  present 
the  term  applies  to  meat  preserved  by  the  use  of  solutions  of  salt.     ■ 

Corn,  as  applied  to  the  toe  variety,  is  derived  from  the  Latin 
"cornu,"  meaning  horny,  though  not  all  toecorns  are  horny. 

Indian  Corn,  Zea  Alays,  seems  to  be  unknown  in  the  native 
state,  but  is  probably  indigenous  to  tropical  America.  Small  kernels 
have  been  found  in  ancient  tombs  of  Peru.  By  some  it  has  been 
thought  to  have  come  from  Asia  and  is  said  to  have  been  carried 
by  the  Arabs  into  Spain  in  the  thirteenth  century.  A  drawing  is 
said  to  have  been  found  in  a  Chinese  work  dating  back  to  1562,  sev- 
enty years  after  the  discovery  of  America  by  Columbus.     It  is  not 


*One  of  a  Series  of  Popular   Lectures  given  at  the  Philadelphia  Col- 
lege of  Pharmacy  and  Science. 
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figured  on  Egyptian  nioiniments,  nor  was  any  mention  made  of  it  l)y 
eastern  travelers  in  Asia  or  Africa  prior  to  the  sixteenth  century. 
Humboldt  and  others  do  not  hesitate  to  say  that  it  originated  solely 
in  America,  probably  in  Mexico,  where  it  had  been  extensively  culti- 
vated for  many  years  before  Columbus'  appearance  on  this  side  of 
the  Atlantic  Ocean.  He  found  natives  of  the  West  Indies  eating 
cakes  made  from  the  new  grain  which  they  called  "mahis.''  Pizarro 
found  the  Peruvians  using  it  for  food  and  for  making  an  alcoholic 
beverage.  The  Pilgrim  Fathers  found  a  cache  of  it  back  of  Ply- 
mouth Harbor. 

Botanically  speaking,  corn  belongs  to  the  grass  family  (  order 
of  Graminere)  and  is  of  many  varieties,  more  than  2000  named 
varieties  having  been  catalogued.  These  may  be  roughly  grouj^ed 
under  five  heads:  the  Pop-Corns  ( Zea  Mays  everta )  ;  the  Dent 
Corns  (Zea  Mays  indentata )  ;  the  Flint  Corns  (Zea.  Mays  indurata)  ; 
the  Soft  Corns  (Zea  ]\Iays  amylace?e  )  ;  the  Sugar  Cor)is  (Zen  Mays 
saccharata),  commonly  called  sweet  corn.  Broom  Corn,  the  tops  cf 
which  are  used  in  the  manufacture  of  brooms,  belongs  to  a  different 
class  of  grasses  and  will  not  be  here  considered. 

Depending  upon  the  variety,  the  weather  conditions,  the  nature 
of  the  soil,  the  amount  of  cultivation,  and  other  factors,  corn  grows 
to  a  height  ranging  from  a  few  feet  to  twelve  feet  or  more.  Fabu- 
lous statements  have  come  out  of  certain  sections  of  the  Middle  West 
as  to  the  height  to  which  the  plant  has  grown.  The  diameters  of  the 
stalks  vary  with  the  height,  and  the  relative  closeness  of  the  plants 
in  the  field. 

The  flowers  are  of  two  kinds,  the  staminate  or  male  flowers 
constituting  what  is  commonly  known  as  the  tassel,  and  the  pistil- 
late or  female  flowers  and  their  supporting  stem  and  sheath  consti- 
tuting the  ears.  On  any  given  stalk  the  staminate  flowers  mature 
first  and  shed  their  pollen  liefore  the  pistillate  flowers  are  ready  for 
pollination.  This  prevents  inbreeding  and  explains  why  isolated 
stalks  fail  to  bear  grain  on  the  cobs.  The  tassels  are  borne  on  the 
ends  of  the  stalks,  the  ears  in  the  axils  of  the  leaves.  The  number 
of  ears  on  a  stalk  varies  from  one  to  three,  rarely  more.  The  pol- 
len from  the  tassels  is  scattered  by  the  wind  and  fertilizes  the  ears 
on  neighboring  and.  sometimes,  quite  distant  stalks  whose  pistils, 
collectively  called  "Corn-silk."  are  ready  for  pollination.  If  pollen 
grains  come  in  contact  with  all  the  fibers  of  silk  on  an  ear  the  em- 
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bryo  grains  attached  to  the  lower  ends  grow  and  we  have  a  so-called 
"well-filled  ear."  In  order  to  ensure  well-filled  ears  corn  should 
never  be  planted  in  single  rows  but,  rather,  in  plats,  or  "patches." 

Some  varieties  of  corn  mature  in  two  months  from  date  of 
planting  and  some  require  as  much  as  seven  months.  The  nature 
of  the  soil  and,  particularly,  the  climate  have  much  to  do  with  the 
rapidity  of  maturity.  Corn  can  be  grown  in  the  Tropics 
from  the  sea  level  to  several  thousand  feet  above  sea  level ;  it 
can  be  raised  in  the  middle  and  south  of  Europe,  but  nijt 
in  England,  with  any  chance  of  profit.  It  is  extensively  grown  in 
India  and  in  the  United  States,  and  constitutes  the  most 
common  crop  of  South  Africa,  where  it  is  known  as  "mealies"  and 
furnishes  the  chief  food  staple  of  the  natives.  It  thrives  best  in 
regions  where  the  rainfall  annually  averages  around  30  inches,  or  in 
sections  which  can  be  frequently  irrigated.  All  other  things  being 
equal,  it  thrives  best  when  there  is  a  succession  of  hot  nights  during 
the  height  of  the  growing  season,  the  rate  of  growth  often  being  so 
rapid  that  one  '"can  almost  see  the  corn  grow."  It  has  been  estimated 
ihat  300  pounds  or  more  of  water  are  required  to  produce  one 
pound  of  dry  matter  in  the  corn  stalk. 

Closely  planted,  either  broadcasted  or  drilled,  corn  makes  an  ex- 
cellent forage  crop.  Special  varieties  which  grow  rankly  to  form 
stalk  and  leaves,  and  known  as  ensilage  corn,  are  widely  cultivated, 
the  stalk  cut  while  still  green  and  full  of  sap,  stored  in  tall  struc- 
tures known  as  silos,  where  it  undergoes  fermentative  changes,  and 
from  which  it  is  fed  to  live-stock  during  the  winter  months  when 
pasture  is  not  available.  The  yield  may  be  as  much  as  80,000  pounds 
to  the  acre.  Wnere  a  silo  is  not  available  for  storage  the  so-called 
"sowed-corn"  is  cut  while  still  green  and  cured  much  as  grass  is 
cured  for  hay,  and  stored  in  the  same  way  as  hay  is  stored. 

When  corn  is  grown  for  the  grain  it  is  to  yield  it  is  planted  in 
so-called  "hills,"  three  to  five  kernels  in  a  hill,  the  hills  35^  to  4 
feet  apart  in  rows  about  the  same  distance  apart;  or  the  kernels 
planted  at  intervals  of  about  9  inches  in  rows,  the  rows  being  3^  to 
4  feet  apart.  Some  growers  plant  only  one  or  two  kernels  in  each 
hill.  Too  close  planting  makes  for  small  ears,  too  thin  planting  is  a 
waste  of  ground  and  makes  often  for  imperfect  pollination.  The 
seed-bed  should  be  well  prepared  by  deep  plowing  and  thorough 
working  to  make  it  possible  for  the  roots  to  penetrate  deeply  to  give 


^"'De^c^'iS*""™!  C^or»  and  Its  Products  791 

firm  anchorage  to  the  stalks  and  to  provide  ahundant  storage  for 
moisture,  as  well  as  to  prevent  too  free  evaporation  of  the  moisture. 
All  other  things  being  equal,  the  more  thoroughly  and  frequently  the 
soil  between  the  rows  is  loosened  the  better  ft)r  the  growth  of  the 
crop,  not  only  as  a  means  of  keeping  down  weeds  which  impoverish 
the  soil,  but  also  as  a  means  of  destroying  the  capillarity  of  the  top 
soil  and  thus  preventing  evaporation  of  the  moisture  stored  in  the 
lower  layers. 

Pop  Corn  Group. — To  this  group  belong  a  number  of  varieties 
which  yield  kernels  which,  when  mature,  are  small,  rounded  or  elon- 
gated, hard,  smooth,  generally  white  to  yellow,  sometimes  red  to 
purple.  When  these  are  heated  to  about  150  degrees  Centigrade 
(302  degree  Fahrenheit)  they  explode,  forming  a  very  much  en- 
larged, irregular,  white  mass  in  which  the  starch  grains  are  no 
longer  recognizable  under  the  microscope,  they  having  been  ruptured 
in  the  j^opping  process.  The  explosion  of  the  starch  grains  is  ma- 
terially influenced  by  the  water  content  of  the  grain,  the  popping 
proceeding  most  satisfactorily  when  the  kernel  contains  10  to  12  per 
cent,  of  moisture.  This  explains  why  corn  of  this  kind  which  has 
been  stored  in  a  warm  dry  place  does  not  pop  well. 

Sugar  Corn  Group. — To  this  group  belong  many  varieties 
which  yield  grain  in  which  the  sugar  content  is  more  or  less  highly 
developed,  as  much  as  8  per  cent,  in  some  varieties  when  in  their 
prime,  though  much  lower  in  others.  The  quicker-maturing  varie- 
ties ('"Early  Corn")  are  usually  less  sweet  than  the  slower-growing 
varieties  ("Late  Corn'').  Sweet  corn  is  usually  eaten  while  in  the 
unripe  state,  while  the  starch  is  still  soft  and  the  sugar  content  is  at 
its  maximum.  The  sugar  which  is  in  the  kernel  while  on  the  .stalk 
rapidly  disappears  after  plucking  the  ear,  and  particularly  after  the 
removal  of  the  outer  leaf  covering  or  husk;  hence  the  corn  should 
be  cooked  within  a  very  short  time  after  its  removal  from  the  stalk, 
if  its  greatest  sweetness  is  to  be  enjoyed.  People  who  get  their 
sweet  corn  from  city  markets  or  from  street  peddlers  do  not  realize 
what  the  owner  of  a  kitchen  garden  enjoys  in  the  corn  line. 

A  great  deal  of  sweet  corn  is  made  available  for  winter  use  by 
(a)  drying  in  the  sun  or  by  aid  of  artificial  heat  the  uncooked  or 
partly  cooked  kernels,  (b)  modern  dehydrating  processes,  and  (c) 
canning  processes. 
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The  matured  kernel  of  sweet  corn  ( fit  for  planting)  may  be 
smooth  and  rounded  or  very  much  shrunken  and  wrinkled,  the 
sweeter  the  corn  the  more  wrinkled,  usually,  the  seed.  ^lost  varie- 
ties yield  a  white  see9,  some  yellow,  some  red  to  purple.  There  are 
hundreds  of  named  varieties,  but  the  differences  between  the  charac- 
ters of  some  are  very  slight. 

It  is  interesting  to  note  the  arrangement  of  the  kernels  on  the 
cob,  as  the  grain  support  is  called.  Generally  they  are  in  rows  run- 
ning lengthwise  of  the  ear,  sometimes  spirally,  and  sometimes  not  in 
rows  but  arranged  very  irregularly.  The  number  of  rows  is  gen- 
erally even  ( the  author  has  never  seen  an  ear  with  an  odd  number 
of  rows  of  kernels,  nor  has  he  ever  met  a  person  who  could  state 
positively  that  he  or  she  had  seen  such  an  ear) .  The  minimum  num- 
ber of  rows  ever  seen  by  the  author  on  any  one  ear  was  eight  and 
the  maximum  twenty,  though  some  authorities  state  that  some  vari- 
eties yield  ears  containing  twenty-four  rows.  The  number  of  ker- 
nels in  a  row  varies  very  greatly,  some  so-called  "nubbins"  having 
only  a  very  few,  while  fully  developed  ears  may  have  fifty  or  more. 
An  ear  of  fourteen  rows  of  forty  kernels  each  (an  average  sized 
ear)  is  thus  seen  to  hold  nearly  600  kernels,  and  when  this  number 
is  multiplied  by  3,  the  number  of  ears  frequently  found  on  a  single 
stalk  the  result  is  so  much  greater  than  the  biblical  "sixty  to  a  hun- 
dred-fold" that  Indian  Corn  could  not,  by  any  possible  stretch  of 
the  imagination,  have  been  the  grain  referred  to  in  the  "parable  of 
the  sower." 

Field  Corn. — This  is  a  name  frequently  given  to  certain  varieties 
of  corn  whose  ears  are  allowed  to  come  to  maturity  and  the  fully 
ripened  grain  is  desired.  There  are  several  types  of  field  corn,  the 
grain  from  each  type  having  properties  which  adapt  it  for  some 
special  purpose  or  purposes. 

Zea  Mays  amylaceae,  which  yields  a  rather  soft  grain,  is  largely 
cultivated  in  the  Southern  States,  and  plays  a  very  important  part  in 
the  daily  dietary  of  the  population,  particularly  of  the  poorer 
classes,  where  it  appears  on  the  table  in  some  form  or  other  gen- 
erally at  least  once  a  day.  Hominy  is  generally  made  from  this 
variety  of  corn. 

Zea  Mays  mdurata  (  Flint  Corn )  and  Zea  Mays  indentata 
(Dent  Corn,  so  named  because  of  the  dent  on  the  outer  end  of  th'.; 
kernel)    constitute    the    chief    types    of    field    corn     grown     in     the 
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Xortheni  and  W  estern  States,  and  constitute  the  bulk  of  the  an- 
nual great  American  corn  crop.  The  1921  crop,  according  to 
statistics  compiled  by  the  Department  of  Agriculture,  was  more 
than  three  billion  i)ushels.  because  of  extensive  drought  in  much 
of  the  so-called  "Com  lielt."  this  year's  crop,  as  forecasted  by  the 
Department  of  Agriculture  statisticians,  will  be  about  225  million 
bushels  less.  The  sweet  corn  and  pop  corn  crops  are  not  figured 
in  these  estimates.  Upwards  of  a  hundred  million  acres  of 
ground  are  annually  devoted  to  corn  culture,  which  means  an 
average  production  of  thirty  bushels  per  acre. 

Harvesting  of  the  Crop. — Sometimes  the  stalks  are  allowed  to 
btand  until  the  grain  is  thoroughly  ripened,  when  the  buskers  go 
through  the  fields,  row  by  row,  opening  the  husks,  breaking  out 
the  grain-bearing  cob.  ]\Iore  generally  the  stalks  are  cut  off  near  the 
ground  either  by  hand- wielded  knife  or  by  special  corn  harvesters, 
and  the  stalks  collected  and  arranged  in  "shocks"  and  allowed  to 
stand  some  time  for  thorough  curing  before  the  husking  is  done. 
The  husking  is  done  by  hand,  either  from  the  ears  previously  broken 
from  the  stalk,  or  while  yet  on  the  stalk.  At  one  time  it  was  quite 
a  common  custom  in  many  localities,  particularly  among  the  young 
people,  to  hold  so-called  "husking-bees."  The  amount  of  corn 
actually  husked  on  such  occasions  was  usually  rather  negligible,  but 
the  fun  that  was  gotten  out  of  the  affair  was  generally  "a-plenty." 
Apples,  cider,  nuts,  pastry  were  the  chief  "refreshments,"'  and  danc- 
ing was  often  a  part  of  the  entertainment.  Husking-bees  are  rarely 
held  in  these  days,  except  as  friends  and  neighbors  occasionally  get 
together  to  do  for  some  sick  or  otherwise  disabled  person  that  which 
he  cannot  do  for  himself.  On  such  occasions  the  social  features 
play  only  a  minor  role. 

The  dried  stalks  and  husks  are  much  used  for  fodder  for  cattle 
(so-called  "roughage")  sometimes  being  given  in  the  whole  condi- 
tion, sometimes  shredded  or  cut.  Often  they  are  left  in  the  fields 
over  winter  and  allowed  to  rot,  after  which  they  are  "plowed  under"' 
in  the  spring,  having  some  value  as  a  fertilizer.  Some  of  the  thin, 
paper-like,  clean  inner  leaves  of  the  husks  were  at  one  time  quite  a 
popular  filling  material  for  mattresses,  for  beds,  and  occasionallv 
some  have  found  use  as  a  substitute  for  tobacco  in  the  making 
of  cigarettes.     And  who,  among  the  older  people  now  living  who 
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were  brought  up  on  a  farm,  does  not  remember  the  dehcatel  ?) 
flavor  of  the  corn-silk  cigarette  as  smoked  "out  behind  the  barn" 
where  the  watchful  eye  of  father  or  mother  could  not  see? 

The  Corncob,  the  portion  of  the  ear  to  which  are  attached  the 
kernels  and  constituting  lo  to  14  per  cent,  of  the  weight  of  the 
husked  ear,  has  a  variety  of  uses.  It  makes  an  excellent  fuel,  hav- 
ing a  high  heat  value,  the  chief  drawback  to  its  use  being  that  it 
bm-ns  so  rapidly  that  fires  made  with  it  require  such  frequent  atten- 
tion. It  is  sometimes  used  in  place  of  hickory  or  other  hard  woods 
in  the  smoking  of  meats.  Real  corncob  tobacco  pipes  are  well  known 
in  some  sections,  tool  handles  are  sometimes  made  of  corncobs. 
Chemists  in  the  Department  of  Agriculture  at  Washington  are  said 
to  have  worked  out  a  process  for  the  making  of  furfural  from  corn- 
cobs, the  furfural  to  be  used  instead  of  formaldehyde  in  the  manu- 
facture of  synthetic  resins  of  the  Bakelite,  Condensite,  Redmanol 
type.  This  will  conserve  the  supply  of  formaldehyde,  the  methanol 
from  which  it  is  made  and  the  hard  woods  from  which  the  methanol 
is  made.  Furfural  is  said  to  be  also  a  possible  motor  fuel.  It  has 
been  made  from  oat  hulls  and  has  been  selling  for  about  50  cents  a 
pound,  but  when  made  from  corncobs  the  estimated  cost  will  be 
about  10  ents  a  pound.  " 

The  Kernel. — The  corn  grain  or  kernel  varies  as  to  size,  color, 
shape  and  hardness,  the  variety,  the  conditions  of  growth  and  ripen- 
ing, the  climate  and  many  other  factors,  each  playing  a  part.  By 
weight  it  contains,  on  the  average :  water,  10.75  P^i"  cent. ;  oil,  4.25 
per  cent.;  protein,  10  per  cent.;  fiber,  1.75  per  cent.;  mineral  matter. 
1.5  per  cent.;  starch  and  sugars,  71.75  per  cent.  It  is  richer  in  al- 
buminoids (protein)  when  ripe  than  any  other  cereal,  as  well  as 
richer  in  oil ;  hence  flour  or  meal  made  from  it  becomes  rancid  more 
readily  than  flour  made  from  other  grains. 

Corn  Meal  was  formerly  made  by  grinding  corn  between  stones, 
bolting  to  get  rid  of  chafif  (bran).  Modem  milling  methods  remove 
the  bran  and  most  of  the  germ  (which  contains  the  oil),  the  re- 
sulting product  having  better  keeping  properties  than  the  old-time 
meal.  Meal  intended  for  export  is  being  largely  made  from  a  de- 
germed  grain  with  the  result  that  much  of  the  prejudice  against  corn 
flour  has  disappeared  from  European  countries  where  it  once  ex- 
isted in  a  very  pronounced   form.     That  was  largely  why  we  were 
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expected  to  eat  more  corn  in  this  country  durinjj^  the  WOrld  War, 
that  wheat  could  he  .sent  al^road  to  the  i)eople  who  would  not  eat  corn. 
Much  of  what  had  heen  shipped  them  had  hecome  rancid  on  the  way 
over,  if  it  was  not  already  so  when  shipped.  Even  in  normal  times 
corn  meal  finds  its  way  into  many  dishes  for  the  American  tahle.  It 
may  not  l>e  known  to  many  people  today  that  a  hundred  years  or  so 
ago  mush  and  milk  was  considered  a  great  delicacy,  and  hotel  and 
restaurant  keepers  in  Philadelphia  advertised  in  the  newspapers  that 
on  certain  days  they  would  have  mush  and  milk  on  the  bill  of  fare. 
I'ecause  of  the  lack  of  agglutinating  power  of  the  nitrogenous  con- 
stituents of  corn  flour  corn  bread  and  similar  products  are  not  usu- 
ally as  light  as  those  made  from  wheat  flour,  much  of  the  carbon 
dioxide  gas  from  the  leavening  agent  escaping  before  baking  has  far 
advanced.  Incidentally,  for  the  same  reason,  pie  crust  and  other 
baked  products  made  from  flour  containing  corn  flour  are  not  as 
tough  and  leathery  as  they  often  are  when  made  from  wheat  flour 
alone. 

Much  of  the  corn  produced  in  the  United  States  is  not  utilized 
in  the  making  of  flour,  but  is  "worked"'  for  the  oil  and  starch  it 
contains.  For  this  purpose  the  cleaned  grain  is  steeped  in  water  for 
from  three  to  ten  days  at  a  temperature  around  140  degree  Fahren- 
heit to  soften  it,  the  water  being  changed  frequently  to  prevent  fer- 
mentation. Sometimes  sulphurous  acid  is  added  to  the  steep  water. 
The  steep  water,  on  evaporation,  yields  a  product  which,  when  mixed 
with  other  by-products  of  the  industry,  serves  as  a  cattle  feed. 

By  means  of  suitable  machinery  the  softened  grain  is  separated 
into  three  parts — the  hull,  the  germ  and  the  endosperm  (body).  The 
germs  are  dried  and  subjected  to  pressure  in  suitable  presses  to 
separate  much  of  the  oil,  the  press-cake  being  afterwards  used  chiefly 
in  cattle  feed.  The  endosperms  are  separated  into  gluten  and 
starch  by  kneading  with  water  on  sieves,  the  starch  and  water  pass- 
ing through.  The  gluten  is  mixed  with  the  hulls  and  solubles  ob- 
tained from  the  steep  water,  the  mixture  dried  and  sold  as  gluten 
feed  for  cattle.  The  milky  starch  liquid  is  treated  with  alkali  to 
render  soluble  any  gluten  and  oil  that  may  be  in  it,  and  the  starch  is 
afterwards  thoroughly  washed  with  water.  One  bushel  (56  pounds) 
of  corn  yields  about  28  pounds  of  starch  and  about  one  pound  of 
oil. 
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Corn  Oil  when  properly  purified  is  a  neutral  bland  oil  which 
may  be  used  as  a  substitute  for  lard  as  a  cooking  oil,  and  is  a  good 
substitute  for  olive  oil  as  a  salad  oil.  The  poorer  grades  are  used  in 
the  manufacture  of  soaps  and  a  rubber  substitute  suitable  for  the 
manufacture  of  pencil  erasers,  synthetic  shoe  soles,  and  other  articles 
requiring  a  raw  material  having  similar  properties. 

Considerable  Corn  Starch  is  used  in  the  manufacture  of  food 
products,  some  of  it  is  used  as  laundry  starch,  some  of  it  is  used  in 
textile  industries  as  the  liasis  of  textile  dressings,  and  a  great  deal 
of  it  is  converted  into  dextrine,  dextrose  and  other  alteration  prod- 
ucts. 

Dextrine. — In  the  manufacture  of  this  product  several  processes 
are  used.  In  one  process  the  dry  starch  is  heated  to  about  212  de- 
grees Fahrenheit  in  revolving  drums  which  are  double-jacketed,  the 
space  between  the  inner  and  outer  walls  being  filled  with  oil.  After 
the  water  in  the  starch  is  given  oflf  there  is  but  little  loss ;  220  pounds 
yield  about  176  pounds  of  dextrine.  Dextrine  made  in  this  way  may 
be  quite  brown  in  color.  In  another  process  the  starch  is  moistened 
with  dilute  acid  before  heating.  The  product  is  nearly  white.  In 
still  another  process  8  to  10  parts  of  dried  malt  are  added  to  each  100 
parts  of  starch,  the  mixture  moistened  with  water  at  70  to  80  degrees 
Fahrenheit  and  kept  at  that  temperature  for  about  20  minutes,  or 
until  the  mixture  becomes  quite  fluid,  when  the  temperature  is  quickly 
raised  to  the  boiling  point.  After  cooling  and  filtering,  the  dextrine 
is  gotten  by  concentrating  the  filtrate.  Dextrine  is  used  as  an  ad- 
hesive in  many  industries,  but  particularly  as  the  basis  of  dressings 
for  fabrics  and  in  the  manufacture  of  mucilages  and  pastes  for  gimi- 
ming  i)aper,  stamps,  etc.  Card  board  of  the  finer  grades  is  made  b\- 
gumming  and  pressing  together  sheets  of  paper,  dextrine  being  the 
adhesive  frequently  used.  Dextrine  is  also  used  for  thickening 
colors  for  calico  and  other  printing  sizes,  and  in  leather  dressings  and 
pastes. 

Dextrose  is  a  sugar  largely  manufactured  in  this  country  by 
heating  corn  starch  with  dilute  acid,  generally  hydrochloric,  formerly 
sulphuric,  until  a  portion  of  the  mixture  when  treated  with  Iodine 
Test  Solution  fails  to  give  a  blue  or  red  color,  neutralizing  the  acid 
with    sodium    carbonate    (when    hydrochloric    acid  is  u.sed )  or  lime 
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(when  sulphuric  acid  is  used),  tilterinjj^  through  bonehlack  if  nece-^- 
sarv.  and  concentratiui^  the  filtrate  to  a  thick  syrup  or  solid.  When 
left  in  the  syrupy  form  the  ])r()duct  is  usually  known  as  Glucose  and 
consists  chiefly  of  maltose,  dextrose  and  dextrine  and  some  water. 
This  product  is  used  in  the  manufacture  of  printers'  rollers,  candy, 
shoe  polishes  and  leather  dressings,  in  liquid  soaps,  in  silvering  glass 
for  mirrors,  in  chewing  tobacco,  in  pastes  and  sizes,  for  finishing 
molds  in  iron  foundries,  for  mixing  with  cane  sugar  and  cane  sugar 
syrups  for  table  and  baking  purposes.  \Vhen  concentrated  to  the 
solid  form  it  may  be  used  in  the  manufacture  of  caramel  (sugar- 
coloring),  and  for  the  manufacture  of  confectionery  products.  So- 
called  "Corn  Syrups"  are  generally  blends  of  ordinary  sugar  and 
commercial  glucose  syrup,  sometimes  flavored  with  vanilla,  maple, 
etc..  for  special  jnirposes.  They  do  not  often  contain  over  15  per 
cent,  ordinary  sugar. 

It  has  been  stated  that  more  than  a  hundred  di liferent  com- 
mercial substances  of  value  in  our  everyday  life  may  be  properly 
called  "Corn  Products,"  but  lack  of  time  makes  it  impracticable  to 
pursue  the  subject  farther  at  this  time. 


EFFICIENCY  OF  SOME  COMMON  ANTI-FERMENTS. 
By  Ellery  H.  Harvey. 

Yeast,  due  to  the  enzyme  invertase,  gradually  inverts  the  disac- 
charide  Sucrose  into  equal  parts  of  dextrose  and  levulose.  Utilizing 
polariscopic  methods  the  rapidity  of  hydrolysis  is  noted  at  regular 
intervals  thus  obtaining  data  which  on  plotting,  give  a  curve  that 
serves  as  a  basis  of  comparison  for  the  subsequent  determinations. 

L  sing  the  same  procedure,  given  portions  of  fresh  liquid  are 
treated  with  anti- ferments  and  the  action  of  the  anti- ferment  on  the 
yeast  is  noted  by  the  slowing  U])  of  the  hydrolysis  of  the  sugar.  It 
follows,  therefore,  that  the  greater  the  change  in  hourly  readings  the 
less  efificient  is  the  anti-ferment  and  vice  versa.  While  not  strictly 
accurate  on  account  of  neglecting  the  possible  hydrolyzing  action  of 
some  of  the  anti-ferments,  the  method  yields  results  of  reasonable 
consistency  and  of  sufficient  comparative  value  to  make  the  results 
quite  interesting. 
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Twenty-six  grams  of  sugar  were  dissolved  in.  distilled  water  suf- 
ficient to  make  250  cc.  To  this  solution  was  added  3  grams  of  com- 
pressed yeast,  a  portion  filtered  and  polarized  at  once  and  hourly 
thereafter.  The  temperature  was  kept  constant  at  23°  C.  The  instru- 
ment used  was  a  Fric  Saccharimeter  equipped  with  an  International 
Sugar  Scale.  The  readings  given  are  those  obtained  when  using  a 
TOO  mm.  tube  and  taking  the  average  of  five  readings,  no  single  read- 
ing varying  more  than  0.5  degree  from  any  other.  The  filtered  por- 
tion was  used  to  wash  back  the  residue  left  on  the  filter  in  order  to 
keep  volume  and  reacting  materials  as  constant  as  possible. 
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Effect     of  Yeast   on    Sucrose.. 
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For  studying  the  action  of  anti-ferments  on  yeast,  1144  grams 
of  sugar  were  dissolved  in  distilled  water  sufficient  to  make  i  ,000  cc. 
To  this  solution  was  added  12  grams  of  compressed  yeast  and  the 
liquid  divided  into  50  cc.  portions.  To  each  portion  was  added  5  cc. 
of  a  I  per  cent,  solution  of  the  anti- ferment  (exception  hydrogen 
peroxide)  and  the  readings  taken  hourly,  conditions  and  procedure 
being  the  same  as  noted  above.  The  results  are  noted  in  Table  No. 
2.  the  anti-ferments  being  listed  in  the  order  of  their  efficiency.  Orig- 
inal reading,  20.0. 
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The  importance  of  ultra-violet  radiations  is  hein<^  increasingly 
recognized.  Tliat  they  have  a  pronounced  effect  on  vegetative  organ- 
isms is  indicated  below  and  which  further  confirms  results  obtained 
(unpublished)  by  the  writer  on  medicinal  plants. 

Twenty-six  grams  of  sugar  were  dissolved  in  distilled  water  suf- 
ficient to  make  250  cc.  and  3  grams  of  compressed  yeast  added.  Fifty 
cubic  centimeter  portions  were  exposed  to  the  action  of  the  ultra- 
violet radiation.  The  U.  \'.  R.  machine  was  of  the  disruptive  spark 
type  with  iron  terminals  3/16  of  an  inch  apart;  the  spark  was  6 
inches  above  the  surface  of  liquid,  the  latter  being  in  constant  agita- 
tion since  any  action  which  takes  place  in  a  cloudy  liquid  is  confined 
largely  to  the  surface. 

Table  No.  3. 

Exposed  Exposed 

16  Mi>iutes  so  Miuutes 

Original    20.0  20.0 

1  hour  after  treatment    18.2  19.0 

2  hours 
3 
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16.7  18.5 

15.8  18.0 
15-3  17-5 
14-7  17-3 
14.2  17.0 
14.2  16.9 


"  14.2  16.8 

Conclusions. 

1.  A  method  is  described  for  measuring  the  retarding  action  of 
various  anti-ferments  on  yeast-sucrose  solutions.  The  data  may  be 
interpreted  as  a  measure  of  the  efficiency  of  the  several  materials  com- 
monly used  for  preventing  fermentation. 

2.  W'hile  ultra-violet  radiation  is  largely  used  at  present  as  a 
bactericide  it  would  seem  that  for  certain  purposes  its  use  might  be 
further  extended  as  an  anti- ferment,  especially  since  no  toxic  residue 
is  left  in  the  treated  material. 

3.  It  is  to  be  noted  that  in  most  cases  the  action  of  the  anti- 
ferment  is  one  of  gradual  retardation  rather  than  immediate  cessa- 
tion of  activity. 

4.  It  is  rather  surprising  to  note  that  a  number  of  commonly 
used  materials  have  a  low  percentage  of  efficiency. 

5.  A  later  paper  will  discuss  certain  other  interesting  phases 
growing  out  of  this  study. 
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ABSTRACTED  AND  REPRINTED 
ARTICLES 


"HIGH-BROW  STUFF"  AND  THE  PRESCRIPTION 

COUNTER.* 

By  Wilbur  L.  Scoville. 

In  recent  months  articles  have  appeared  in  at  least  three  different 
pharmaceutical  journals — and  in  one  of  the  journals  two  different 
articles — on  the  subject  of  the  hydrogen-ion  concentration  of  solu- 
tions. 

All  of  the  writers  were  astute  enough  to  suspect  that  this  sub- 
ject is  of  but  little  if  any  interest  to  the  average  pharmacist,  and  quasi- 
apologies  therefore  accompanied  the  papers.  Also  suggestions  were 
advanced  as  to  ways  in  which  this  subject  might  be  made  to  appeal 
to  the  attention  of  the  pharmacist.  He  was  told  that  hydrogen-ion 
concentration  is  an  important  factor  in  the  vitality  of  living  cells,  in 
the  constancy  of  physiological  fluids,  in  the  activity  of  pathological 
organisms,  in  the  functioning  of  disinfectants,  in  the  activation  of  en- 
zymes (including  diastase,  pepsin,  and  pancreatin),  in  the  preserva- 
tion of  colloidal  conditions,  in  vitamins  (perhaps),  in  the  stability  of 
alkaloidal  solutions,  in  the  reactions  of  sensitive  salts,  in  the  fertiliz- 
ing of  soils,  in  the  preservation  of  serums,  and  in — well,  a  lot  of 
things. 

But  Mr.  Pharmacist  has  preserved  his  cell  vitality,  and  activated 
his  peptic  juices,  and  disinfected  his  cuts,  and  assimilated  his  vitamins 
for  so  many  years  without  even  knowing  of  the  existence  of  hydrogen 
ions  that  the  concentration  of  these  ions  doesn't  bother  him  any.  And 
he  sees  no  use  in  bothering  about  them. 

Getting  Down  to  Earth. 

Thus  far  nobody  has  had  the  temerity  to  suggest  that  this  high- 
brow stuff  might  be  dragged  down  to  the  prescription  counter  and 
made  to  function  on  a  guileless  mixture.  Wherein  the  sapient  writers 
referred  to  in  the  opening  paragraph  missed  a  point. 

Here,  then  is  my  opportunity  to  sit  among  tne  sagacious. 

*Reprinted   from   the   Bulletin   of  Pharmacy,  October,    1922. 
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An  Iowa  drugj^ist  recently  had  the  following  innocent-appearing' 
prescription  presented  to  him  for  compounding : 

Solution  of  potassium  citrate 4  fluidounces 

Citrated  caffeine, 
Urotropin, 

Potassium  acetate,  of  each    2  drachms 

T'eppermint  water   2  fluidounces 

Directions:  A  teaspoonful  every  three  hours. 

He  made  his  solution  of  potassium  citrate  according  to  the  U.  S. 
P.  formula,  and  in  it  dissolved  the  urotropin  and  potassium  acetate. 
Then  he  dissolved  the  citrated  caffeine  in  the  peppermint  water,  added 
this  to  the  first  solution,  and  got  a  nice  clear  solution.  Also  some 
good  money. 

A  Mass  of  Crystals, 

A  few  hours  later  the  bottle  was  brought  back  because  the  mix- 
ture was  now  a  mass  of  crystals  and  could  not  be  poured  out  uni- 
formly. The  druggist  tried  a  different  method  of  mixing  and  got 
the  same  result,  a  clear  solution  at  first  which  later  changed  to  an 
apparently  solid  mass  of  crystals.  A  third  trial  made  no  improve- 
ment in  final  results.  Then  the  physician  informed  him  that  his 
competitor  down  the  street  had  sent  out  a  clear  solution  ^\•hich  re- 
mained clear,  and  why  couldn't  he  do  the  same?  Right  here  is  where 
the  concentration  started ;  the  "ions"'  were  in  the  fire. 

Now  to  pull  them  out. 

This  is  a  six-ounce  mixture,  containing  forty-eight  fluidrachms 
and  four  very  soluble  salts,  namely :  potassium  citrate,  about  two  and 
a  half  drachms,  which  is  soluble  in  about  a  drachm  and  a  half  of 
water ;  potassium  acetate,  two  drachms,  which  is  soluble  in  about  a 
drachm  of  water;  urotropin  two  drachms,  which  is  soluble  in  three 
drachms  of  water;  and  citrated  caffeine  (really  a  mixture  of  equal 
parts  of  caffeine  and  citric  acid),  two  drachms,  w^hich,  as  the  Pharma- 
copoeia puts  it,  is  soluble  in  "a  small  quantity  of  water"' — let's  say  an 
ounce  as  a  good  measure. 

Here  then  is  about  eight  and  a  half  drachms  of  solids  which 
should  be  soluble,  according  to  all  calculations,  in  thirteen  and  a  half 
drachms  of  water,  but  which  refuses  to  stay  in  solution  in  forty-eight 
drachms!    How  come? 

In  the  first  place,  urotropin,  also  known  as  hexamethylenamine, 
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is  alkaline  in  reaction  and  neutralizes  acids.  Two  drachms  of  uro- 
tropin  requires  just  one  drachm  of  citric  acid  for  complete  neutral- 
ization, which  is  just  the  amount  that  is  present  in  two  drachms  of 
citrated  cafifeine.  We  therefore  have,  theoretically,  one  drachm  of 
free  cafifeine,  which  should  be  soluble  in  about  46  drachms  of  water, 
and  there  are  nearly  48  drachms  of  water  present. 

The  expected  reaction  does  not  happen,  however.  For  when  uro- 
tropin  is  "neutralized"  it  is  gradually  decomposed  with  the  liberation 
of  formaldehyde  and  formation  of  ammonium  citrate.  Here's  the 
equation : 

3(CH2)oX4  +  4H3GiH.-,07  +  i8Hi.O==  18CH2O  +  4(XH4)3CoH507 
(urotropin)      (citric acid)    (water=( formaldehyde)    (ammonium  citrate) 

But  formaldehyde  has  a  very  pungent  odor,  and  there  is  no  smell 
of  formaldehyde  in  the  mixture.  The  citric  acid  is  present  and  the 
urotropin  is  in  contact  with  it,  yet  they  do  not  react.    Wherefore  ? 

Now  according  to  the  hydrogen-ion  theory  the  hydrogen-ion  con- 
centration is  the  measure,  not  of  the  total  quantity  of  an  acid  (or 
alkali)  that  is  present  in  a  solution  but  of  the  quantity  that  is  disso- 
ciated and  thus  has  free  hydrogen  ions  present  which  can  react  with 
other  bodies.  For  be  it  remembered,  according  to  Arrhenius,  acids 
and  alkalies  do  not  react  as  such  but  only  the  aissociated  ions  of  the 
acid  and  alkali  unite.  Hence  an  acid  which  dissociates  freely  is  a 
"strong"  acid ;  it  reacts  energetically.  An  acid  which  does  not  dis- 
sociate freely  is  a  "weak''  acid ;  it  reacts  sluggishly. 

Now  citric  acid  is  neither  a  strong  acid  nor  a  particularly  weak 
one  in  its  ionizing  qualities.  It  tends  to  the  weak  side  but  is  ordi- 
narily quite  active,  as  all  pharmacists  know.  Yet  here  it  does  not 
appear  to  act  at  all. 

A  Theory  Proved. 
So  again  we  consider.  We  now  remember  that  potassium  citrate 
and  potassium  acetate  are  excellent  "buffer  salts."  They  hinder  acids 
or  alkalies,  particularly  weak  ones,  from  dissociating  and  therefore 
from  reacting.  That  is  to  say,  the  urotropin  has  two  protectors  pres- 
ent— potassium  citrate  and  potassium  acetate — which  prevent  the 
citric  acid  from  attacking  it.  So  it  remains  calm  and  serene  in  the 
presence  of  its  would-be  destroyer.  For  the  same  reason  the  citric 
acid  is  unable  to  exert  its  solvent  action  on  the  caffeine,  and  the  lat- 
ter behaves  as  though  it  were  not  present. 
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These  theories  are  proved  by  adding  two  or  three  (hachiiis  more 
of  citric  acid  to  the  mixture  in  compoun(hng.  Then  a  sharp  odor  of 
formaldehyde  is  noted  and  only  a  few  crystals  of  caffeine  separate 
out  on  standing  over  night.  The  extra  amount  of  acid  partly  over- 
comes the  buffer  action  of  the  salts,  the  urotropin  is  partly  decom- 
posed, and  most  of  the  caffeine  is  held  in  solution. 

However,  since  potassium  citrate  and  potassium  acetate  are  ad- 
ministered in  part  for  their  alkaline  action  on  the  system,  it  is  not 
good  pharmacy  to  change  the  therapeutic  action  in  order  to  get  a 
clear  solution ;  neither  is  it  good  pharmacy  to  administer  formalde- 
hyde when  urotropin  is  wanted. 

On  substituting  hy"Hrochloric  acid  for  the  citric  in  the  citrated 
caffeine  we  obtain  better  results.  Sixty  grains  of  citric  acid  is  equal 
to  about  seventy-eight  minims  of  34  per  cent,  hydrochloric  acid  in 
total  acidity.  But  hydrochloric  acid  ionizes  more  freely  in  solution 
and  acts  as  a  "stronger''  acid.     It  liberates  more  hydrogen  ions. 

By  using  60  minims  of  hydrochloric  acid  in  place  of  the  60  grains 
of  citric  acid  in  this  prescription,  the  results  are  apparently  the  same. 
The  buffer  action  of  the  salts  is  still  manifested — probably  liberating 
acetic  and  citric  acids  in  place  of  the  free  hydrochloric  acid.  If  the 
hydrochloric  acid  be  doubled,  the  results  appear  to  be  slightly  better 
than  when  citric  acid  is  doubled.  And  when  240  minims  of  hydro- 
chloric acid  is  used  in  comparison  with  240  grains  of  citric  acid,  the 
former  solution  remains  clear  at  temperatures  above  about  25°  C, 
while  the  latter  will  crystallize.  The  hydrochloric  solution  contains 
about  three-quarters  as  much  of  total  acidity  as  the  citric  solution, 
but  since  hydrochloric  acid  is  ionized  in  greater  degree  its  effects  are 
more  marked,  thus  again  showing  the  influence  of  hydrogen  ions  in 
this  mixture. 

xAnother  proof  that  the  buffer  action  is  the  key  to  the  trouble 
is  shown  in  that  if  the  mixture  be  compounded  as  written,  then 
heated  on  a  steam  bath  for  about  half  an  hour,  formaldehyde  is  given 
off  and  the  mixture  remains  clear  for  a  longer  period.  This  means 
that  the  dissociation  of  the  acid,  or  in  other  words  the  hydrogen-ion 
concentration,  is  greatly  increased  by  heat  while  the  buffer  action  of 
the  salts  is  reduced.  Heating  the  mixtures  containing  the  extra 
amounts  of  citric  acid  has  a  similar  effect ;  crystallization  is  hindered 
for  some  time.  But  in  all  cases  some  of  the  caffeine  crystallizes  out 
on  long  standing,  unless  a  large  excess  of  acid  is  used,  and  urotropin 
is  lost  if  heat  or  extra  acid  is  employed. 
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The  Best  Way  Out. 

The  best  way  to  administer  a  combination  of  this  kind  is  to  in- 
crease the  volume  of  the  mixture  to  the  i>oint  where  the  caffeine  will 
remain  in  solution  and  not  be  salted  out.  In  this  case  make  a  twelve- 
ounce  mixture  in  place  of  a  six-ounce  by  adding  six  ounces  more  of 
peppermint  water.  Then  the  dose  should  be  doubled.  Also  the  doc- 
tor consulted. 

Thus  a  clear  solution  would  be  dispensed  with  no  decomposition 
of  the  urotropin  and  no  change  in  the  expected  therapeutic  effects. 

President  Lincoln,  when  a  young  man,  used  to  say  that  he  wanted 
to  absorb  all  the  knowledge  possible.  Some  of  it  might  not  be  of 
any  use  to  him  for  many  years,  but  it  was  pretty  sure  to  be  of  real 
value  some  time.    Then  it  would  be  well  worth  having. 


THE  WORLD'S  SUPPLY  OF  IODINE  IN  RELATION  TO 
THE  PREVENTION  OF  GOITRE.* 

Owing  to  the  varying  reports  as  to  the  concentration  of  iodine  in 
sea  water,  I  have  made  a  number  of  determinations  on  water  dipped 
from  the  Santa  Monica,  Cal.,  pier.  Even  after  filtration,  this  water 
contained  so  much  colloidal  material  as  to  interfere  with  the  de- 
terminations. It  was  finally  observed  that  thorough  shaking  with 
carbon  tetrachloride  and  filtration  removed  this  sufficiently  to  make 
analysis  possible.  The  carbon  tetrachloride  was  purified  by  the  ad- 
dition of  a  drop  of  bromine,  action  of  sunlight  and  shaking  with  an 
excess  of  sodium  thiosulfate  solution.  In  determining  this  excess, 
some  very  dilute  sodium  carbonate  solution  was  poured  into  the  car- 
bon tetrachloride  and  tenth  normal  sodium  thiosulfate  run  in,  about 
half  a  cc.  at  a  time,  followed  by  shaking,  until  the  color  disappeared. 
This  solution  was  separated  off  and  more  carbonate  and  about  two 
cc.  of  thiosulfate  added  with  thoroughly  shaking,  followed  by  separa- 
tion of  the  water  phase.  The  carbon  tetrachloride  was  then  dried  and 
distilled,  the  first  distillate  being  rejected. 

It  was  found  that  evaporation  of  the  sea  water  until  sodium 
chloride  began  to  crystallize  out  made  it  acid,  due  to  precipitation  of 
calcium  carbonate  and  the  hydrolysis  of  MgCk),  magnesium  being  a 

*From  the  Soutlicrn  Branch,  University  of  California,  and  the  University 
of  Minnesota.     (Reprinted  from  Science.) 
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weak  base,  but  there  was  no  loss  of  iodine.  Furthermore,  a  dry 
salt  could  be  made  of  the  sea  water,  without  appreciable  loss  of  iodine. 
This  was  accomplished  by  evaporation  until  the  calcium  carlxjnate 
precipitated ;  precipitation  of  the  remaining  calcium  and  magnesium 
by  the  addition  of  lOO  cc.  of  seven  per  cent.  NaoCO;.,  solution  for 
each  liter  of  original  volume;  filtration;  washing  the  precipitate  on 
the  filter  and  evaporation  of  the  filtrates  to  dryness. 

In  the  analysis  of  the  iodine  content  of  salt,  it  was  dissolved  in 
water  and  the  same  procedure  followed  as  with  brine.  In  analyzing 
water  or  brine,  standard  solutions  of  the  same  NaCl  content  but  vary- 
ing concentration  of  iodate  were  made  up  and  treated  in  the  same 
way  as  the  unknown.  The  quantity  of  reagents  added  varied  with 
the  samples,  and  no  portions  were  thrown  away  until  the  yield  of 
iodine  was  found  to  be  complete.  Each  sample  if  not  near  neutrality, 
was  neutralized,  using  test  paper,  and  about  lo  cc.  of  concentrated 
HCl  per  liter  added.  In  case  bufifers  were  present,  at  least  enough 
acid  was  added  to  react  acid  to  brom-phenol-blue  (or  methyl-orange). 
An  excess  of  arsenious  acid  was  added  to  reduce  the  iodate  to  iodide, 
the  equivalent  of  i  to  lo  cc.  of  tenth  normal  per  liter,  and  allowed  to 
stand  20  minutes  or  more.  At  this  stage  colloids,  if  present,  were  re- 
moved. One  per  cent,  sodium  nitrite  solution  was  added  to  the  ex- 
tent of  ten  times  the  quantity  of  arsenious  acid.  The  sample  was  then 
extracted  with  several  portions  of  carbon  tetrachloride  which  were 
then  collected  in  a  separatory  funnel.  In  cases  of  0.04  milligram  per 
100  cc.  of  the  sample,  a  pale  pink  color  could  be  detected  in  the 
carbon  tetrachloride.  The  smallest  Avorkable  quantity,  often  i  cc.  of 
very  dilute  (less  than  o.i  per  cent.)  sulfurous  acid  was  shaken  with 
the  extract  until  complete  extraction  of  the  iodine  was  effected.  The 
carbon  tetrachloride  was  removed  from  the  sulfurous  acid  solution 
and  a  drop  of  concentrated  sulfuric  acid  added,  followed  by  suf- 
ficient sodium  nitrite  solution  to  oxidize  the  sulfurous  acid  and  com- 
pletely oxidize  the  iodide  to  iodine.  The  iodine  was  extracted  with  a 
sufificient  quantity  of  carbon  tetrachloride  to  fill  the  colorimetric  ap- 
paratus (which  varied  in  nature  with  the  size  of  the  yield)  and  com- 
pared with  the  standards.  There  must  be  nearly  the  same  quantity  of 
iodine  in  the  final  standard  taken  for  comparison  as  in  the  unknown, 
and  the  treatment  must  be  identical,  quantitatively,  esj^ecially  in  re- 
gard to  volume  relations  and  thoroughness  of  shaking. 

The  quantity  of  iodine  found  in  the  sea  water  was  0.05  milli- 
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grams  per  liter,  which  is  a  confirmation  of  the  findings  of  Winkler 
for  Adriatic  sea  water,  Winkler  probably  had  less  decaying  organic 
matter  in  his  samples  than  were  present  in  mine,  as  he  makes  no 
mention  of  difficulty  on  account  of  the  presence  of  colloid  material. 

A  sample  of  water  which  I  dipped  up  from  the  Saltair  pier,  in 
the  Great  Salt  Lake,  Utah,  contained  only  40  per  cent,  more  iodine 
than  in  sea  water  although  the  chlorine  concentration  was  about  500 
per  cent,  greater  than  in  sea  water.  Since  the  Great  Salt  Lake  is  the 
residue  left  from  the  evaporation  of  Lake  Bonneville,  which  was 
1,000  feet  deeper  than  the  Great  Salt  Lake,  and  received  practically 
all  of  the  drainage  of  the  Great  Basin,  covering  Utah  and  parts  of 
neighboring  states,  we  have  here  a  demonstration  of  the  small  quanti- 
ties of  iodine  that  are  given  up  in  the  weathering  of  both  igneous  and 
sedimentary  rocks. 

Practically  all  of  the  iodine  of  the  earth's  surface  is  in  the  sea, 
which  contains  about  sixty  billion  metric  tons  of  iodine  in  the  form  of 
inorganic  salts.  This  iodine  probably  entered  the  sea  at  the  time 
chlorine  accumulated  in  it.  Iodides  were  probably  the  most  soluble 
salts  on  the  earth's  surface,  chlorides  being  next  in  solubiHty.  If  the 
earth  was  once  hot  on  the  surface,  it  is  probable  that  hydriodic  acid 
existed  in  the  atmosphere  and  was  washed  into  the  sea  with  the  first 
rain.  Insoluble  iodides  of  heavy  metals  are  considered  by  Emmons 
to  be  secondary  formations,  due  to  the  seepage  of  sea  water  through 
ores. 

Judging  by  the  prevalence  of  goitre,  there  is  often  a  deficiency  of 
iodine  in  our  food  and  drink.  At  present,  so  little  is  known  about 
the  exact  quantities  of  iodine  tal<en  into  our  stomachs  that  we  can 
judge  only  by  the  number  of  cases  of  goitre.  Omitting  the  details  of 
local  distribution  of  goitre,  there  is  a  wide  goitre  belt  extending  north 
along  the  Appalachian  mountains  to  Vermont,  thence  west  through  the 
Great  Lakes  region  to  ^lontana  and  Washington  and  turning  south 
it  finally  includes  all  of  the  Rocky  Mountain  and  Pacific  states.  In 
fact,  the  goiterous  belt  includes  the  mountainous  and  glaciated  regions. 
Since  the  run-ofif  from  mountainous  and  glaciated  regions  has  car- 
ried away  so  much  of  the  soluble  material,  it  seems  likely  for  this 
reason  in  addition  to  other  evidence  that  the  goiter  belt  is  a  low 
iodide  belt. 

Since  the  goiter  belt  includes  large  cities  and  millions  of  popula- 
tion, it  seems  unlikely  at  present  that  all  of  its  inhabitants  will  receive 
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iodide  medication  in  pure  form.  Since  the  sea  contains  the  Inilk  of 
the  supply,  the  transfer  of  iodine  from  the  sea  to  our  food  or  drink 
should  he  increased.  Perhai)s  the  most  attractive  method  is  the  in- 
chision  of  sea-foods  in  our  diet,  hut  this  is  limited.  Dr.  Turrentine, 
of  the  Kelji-Potash  Plant  at  vSummerland,  Cal.,  informs  me  that  i)ow- 
dered  kclji,  when  added  in  small  amount  to  food  cannot  be  tasted  and 
when  added  in  larger  amount  imparts  a  pleasing  taste  to  it.  Since  it 
is  richer  in  iodine  than  ordinary  sea-food  and  is  relatively  abundant, 
it  should  be  an  important  source  of  iodine  in  our  diet.  Since  sea 
water  and  salt  deposits  contain  iodine,  salt  might  be  made  an  impor- 
tant source  of  iodine  in  our  dietary  scheme.  Blood  and  shell  fish  are 
about  the  only  foods  that  do  not  require  the  addition  of  salt  to  make 
them  palatable  and  fill  our  physiological  needs,  and  hence  the  presence 
of  iodine  in  salt  would  insure  its  universal  consumption.  Mr.  O.  S. 
Rask  and  myself  failed  to  find  iodine  in  any  one  of  a  number  of  sam- 
ples of  salt  examined.  Salt  could  easily  be  prepared  from  sea  water 
as  described  above  with  the  retention  of  the  iodine  compounds  and  at 
a  cost  not  exceeding  that  of  present-day  table  salt.  Some  of  the 
magnesium  carbonate  precipitated  from  it  could  be  added  later  if  it 
be  desired  to  make  a  shaker-salt,  but  from  a  nutritive  standpoint,  the 
addition  of  calcium  phosphate  for  this  purpose  is  highly  desirable. 

J.  F.  McClexdon. 
University  of  Minnesota. 


LAC  MAGNESIA.* 
By  C.  E.   Corfield,  B.  So.    (Lend.),  F.  I.  C,  Pharmaceutical 

Chemist. 

The  preparation  of  magnesium  hydroxide  mixture  has  for  a 
considerable  time  been  a  source  of  trouble  to  the  practising  pharma- 
cist. Published  methods  by  which  this  mixture  is  obtained  produce 
preparations  which  are  quite  unsatisfactory,  because  they  are  not  of 
the  consistency  of  a  cream  or  emulsion.  Such  preparations  under 
normal  conditions  show  an  appreciable  separation  of  water.  This 
question  has  been  raised  in  connection  with  the  revision  of  the  British 
Pharmaceutical  Codex,  and  in  view  of  the  success  resulting  from  a 
systematic  examination  of  the  problem,  it  was  thought  desirable  in  the 

*From  the  Pharm.  Jour,  and  Phanii. 
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interests  of  British  pharmacy  to  publish  the  main  features  of  the 
work  and  the  method  of  obtaining  a  satisfactory  mixture. 

By  the  method  of  the  B.  P.  C.  (1911,  p.  1287),  the  mixture  is 
prepared  by  precipitating  and  washing  magnesium  hydroxide,  incor- 
porating with  this  precipitate  one-third  of  its  weight  of  hydrate  in  the 
form  of  Hght  magnesium  oxide  and  mixing  with  water  to  give  a 
product  containing  the  equivalent  of  about  24  grains  of  magnesium 
hydrate  (MgiOHjo)  per  fluid  ounce.  The  addition  of  magnesia 
was  made  probably  to  give  the  mixture  a  less  translucent  appearance 
than  that  associated  with  mixtures  prepared  entirely  with  precipitated 
hydrate.  Nevertheless  the  product  is  too  translucent  and  deposits 
readily.  The  experiences  of  other  investigators  show  that  alterna- 
tive methods  as  published  give  results  equally  unsatisfactory.  More- 
over, a  stronger  mixture  is  usually  required,  and  the  aim  of  this  in- 
vestigation has  been  to  produce  a  mixture  containing  the  equivalent 
of  alx)ut  36  grains  of  magnesium  hydrate  per  fluid  ounce. 

Alagnesium  hydroxide,  or  hydrated  oxide,  Mg(OH)2,  is  pre- 
pared by  mixing  solutions  of  a  soluble  magnesium  salt,  such  as  mag- 
nesium sulphate,  and  a  soluble  hydroxide,  such  as  sodium  hydroxide. 
It  appears  as  a  gelatinous  precipitate  which,  after  washing  and  dry- 
ing, forms  a  white  amorphous  powder.  In  the  presence  of  water  it 
forms  an  alkaline  mixture  which  is  not  caustic,  and  it  is  therefore  suit- 
able for  internal  use. 

In  the  experiments  described  below  the  hydroxide  used  was  ob- 
tained by  the  interaction  of  magnesium  sulphate,  and  sodium  hydrox- 
ide using  a  slight  excess  of  magnesium  salt.  A  series  of  tests  showed 
that  by  interaction  at  different  dilutions  the  product  was  always 
translucent,  and,  after  washing  and  adjusting  by  the  addition  of  water 
to  the  required  strength,  it  was  of  the  consistency  of  a  jelly.  By 
triturating  this  jelly  with  dry  hydrated  oxide  or  light  magnesia  it  was 
shown  that  a  fluid  mixture  containing  the  equivalent  of  36  grains  per 
fluid  ounce  could  be  obtained,  and  that  one  part  by  weight  of  precipi- 
tated hydroxide  was  capable  of  suspending  one  and  a  half  times 
its  weight  of  added  substance.  Although  such  mixtures  deposit  very 
slowly,  they  are  less  opaque  than  is  desirable.  Further  experiment 
showed  that  precipitated  hydroxide  was  capable  of  suspending  a 
much  larger  proportion  if  incorporated  with  the  sodium  hydroxide 
solution  Ijefore  interaction  with  the  solution  of  magnesium  sulphate. 
The  best  results  were  obtained  by  taking  sufficient  magnesium  sul- 


phate  and  sodium  hydroxide  to  give  one  part  of  magnesium  hydrox- 
ide, dissolving  each  in  sei)arate  portions  of  water,  thoroughly  triturat- 
ing the  solution  of  sodium  hydroxide  with  seven  parts  of  magnesium 
hydroxide  added  as  light  magnesia  and  after  dilution  with  water,  add- 
ing this  to  the  solution  of  magnesium  sulphate.  The  oi)eration  of 
rubbing  down  the  light  oxide  with  the  caustic  alkali  facilitates  a 
creamy  product  due  in  all  probability  to  partial  hydration  of  the  oxide, 
whilst  the  small  particles  of  this  material  remain  suspended  in  the 
final  product  as  the  result  of  a  film  of  gelatinous  hydrate  formed  in 
the  subsequent  reaction  with  the  magnesium  sulphate. 

Details  with  regard  to  quantities  of  material  and  methcKl  of  prep- 
aration are  as  follows : 

Crystalline  magnesium  sulphate ^/.^  gins. 

Anhydrous  sodium  hydroxide    12.0  gms. 

Light  magnesium  oxide 42.0  gms.  • 

^^'ater   a  sufficient  quantity 

Distilled  water to  800  cc. 

Dissolve  the  sodium  hydroxide  in  100  cc.  of  water,  triturate  thor- 
oughly to  a  smooth  cream  with  the  light  magnesium  oxide  and  dilute 
with  water  to  produce  2,000  cc. ;  pour  the  suspension  in  a  thin  stream 
into  2.000  cc.  of  water,  containing  the  dissolved  magnesium  sulphate 
and  stir  constantly  during  the  mixing.  Set  aside  for  twenty-four 
hours,  syphon  off  the  clear  liquid,  transfer  the  residue  to  a  calico 
strainer,  allow  to  drain,  wash  with  distilled  water  until  the  washings 
are  free  from  saline  taste,  and  mix  the  residue  with  sufficient  dis- 
tilled water  to  produce  the  required  volume. 

Although  the  consistency  of  the  product  leaves  but  little  to  be 
desired,  it  can  be  varied  without  alteration  of  strength  by  an  adjust- 
ment of  the  amount  of  light  magnesia  used,  and  a  corresponding  ad- 
justment of  the  final  volume.  Every  six  gms.  of  oxide  is  equivalent 
to  100  cc.  of  mixture  containing  36  grains  of  MgTOFDo  per  fluid 
ounce.  Consequently  a  thicker  product  can  be  obtained  by  incorjx>rat- 
ing  36  gms.  of  oxide  and  making  the  final  volume  up  to  700  cc.  whilst 
for  a  more  mobile  preparation  48  gms.  of  oxide  can  be  added,  and  the 
final  volume  made  up  to  900  cc. 

The  author  makes  no  claim  that  this  is  the  only  method  by  which 
a  satisfactory  magnesium  hydroxide  mixture  can  be  prepared,  and 
invites  suggestions  based  upon  experience  that  may  add  to  the  im- 
provement of  the  process. 
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Germany  now  wants  its  African 
Colonies  back  and  in  exchange  offers 
the  chemical  child  of  a  chunk  of  coal. 
Bayer's  205  is  the  synthetic,  heralded 
as  a  cure  for  the  dreaded  African 
sleeping  sickness,  the  curse  of  the 
fertile  Congo  territory.  This  new 
discovery  (it  is  alleged)  will  open  the 
door  of  the  richest  part  of  Africa  to 
the  enterprising  colonist  by  eradicat- 
ing the  disease  that  has  heretofore 
made  colonizing  an  impossible  task. 


The  Brontosaurus,  the  largest  of 
all  the  prehistoric  lizards,  grew  to  be 
sixty  feet  long  and  fourteen  feet  high. 


Pasteur,  the  great  French  bacteriol- 
ogist, whose  centennial  is  to  be  cele- 
l)rated  in  December,  spent  five  years 
studying  the  diseases  of  the  silkworm 
for  the  Department  of  Agriculture  of 
France. 


Sulphur  fumes  can  be  used  in 
bleaching  cherries,  gelatine,  fruits, 
syrups,  nuts,  potatoes  and  cereals,  by 
a  patent  process  in  which  hydrogen 
peroxide  is  added  to  remove  all  traces 
of  sulphur  dioxide  which  would 
otherwise  be  left  in  the  food. 


Rhazes,  Persian  i)hysician  of  tlic 
tenth  century,  picked  out  the  site  for 
a  hospital  in  Bagdad  by  hanging 
pieces  of  meat  in  different  parts  of 
the  city  in  order  to  find  the  place 
least  favorable  to  putrefaction. 


Magnificent  orchids  and  rhododen- 
drons and  gigantic  blueberries  can  be 
grown  in  ordinary  soil  to  which 
aluminum  sulphate  is  added.  Dr. 
Frederick  V.  Coville,  chief  botanist 
of  the  U.  S.  Department  of  Agricul- 
ture, has  discovered.  Such  rare 
plants  will  not  flourish  in  untreated 
soil  that  is  alkaline. 


A  grain  of  musk  will  scent  a  room 
for  several  years,  yet  not  lose  one- 
millionth  of  its  mass  in  a  year.  This 
is  true  of  the  synthetic  as  well  as  the 
natural  product. 


It  may  soon  be  possible  to  spray 
your  throat  and  so  become  immune 
tO'  pneumonia  infection.  Dr.  Russell 
L.  Cecil  and  Gustav  I.  Steffen,  of  the 
Hygienic  Laboratory  of  the  U.  S. 
Public  Health  Service,  working  at 
Bellevue  Hospital  in  New  York  have 
completed  experiments  on  monkeys 
that  suggest  that  considerable  immu- 
nity against  virulent  pneumonia  can  be 
obtained  by  the  mere  spraying  of  the 
throat  with  a  very  strong  suspension 
of  killed  pneumonia  germs. 


Tn  1920  pneumonia  was  responsible 
for  137-3  deaths  out, of  every  100,000 
people  in  the  United  States,  and  in 
fatality  it  was  outranked  only  by 
tuberculosis  and  organic  heart  dis- 
ease. In  1918,  when  influenza  deaths 
mounted  to  the  high  total  of  300.8 
per  100,000,  pneumonia  as  a  fre- 
quent after  effect  caused  a  pneumonia 
death  rate  in  that  year  of  286.2. 
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Dr.  Simon  Flcxncr,  of  the  Rocke- 
feller Institute  for  Medical  Research, 
has  discovered  that  the  clear  contents 
of  cold  sores  on  lips  and  nose  of  suf- 
ferers from  encephalitis  (American 
sleeping  sickness)  will  not  only 
produce  similar  eruptions  when  in- 
oculated in  rabbits,  but  that  a  pro- 
portion of  such  inoculated  rabbits  de- 
velop the  nervous  effects  and  symp- 
toms of  the  disease. 


Rocky  Mountain  spotted  fever,  a 
highly  fatal  malady,  is  transmitted  to 
human  beings  through  the  bite  of  a 
wood  tick  infesting  the  woods  and 
pastures  in  parts  of  Montana,  Wyo- 
ming and  Idaho.  The  disease  reaches 
in  certain  places  and  at  certain  times 
a  mortality  of  70  to  80  per  cent. 
Farmers,  herdsmen,  lumbermen  and 
sportsmen  are  thus  especially  at- 
tacked. 


A  scrum  for  combating  this 
highly  fatal  malady,  has  been  pro- 
duced in  the  laboratories  of  the 
Rockefeller  Institute  for  Medical 
Research. 


Pneumonia,  due  to  the  pneumo- 
coccus,  alone  or  allied  with  the  Fried- 
lander  bacillus  is  now  classed  into 
three  specific  types  with  a  fourth 
group  to  care  for  the  non-specific 
cases.  A  valuable  scrum  has  been 
devised  for  the  treatment  of  sufferers 
with  the  Type  i  infection.  Serums 
for  the  treatment  of  the  other  types 
are  not  successful,  although  the  new- 
est plan  is  to  use  a  solution  of  poly- 
valent pncumococcic  antibodies  sepa- 
rated by  chemicals  from  the  organ- 
isms and  injected  into  the  veins  of 
the  patient.  This  is  still  an  experi- 
ment. 


SCIENTIFIC  AND  TECHNICAL 
ABSTRACTS 


Pyramidon  Test  for  Blood. — Fortwaengler  (British  Medical 
Journal  Epitome,  I,  1922,  92)  confirms  the  discovery  of  Thevenon 
and  Rolland  that  pyramidon  is  a  much  more  delicate  test  for  blood 
than  either  guaiacum  or  benzidine.  The  solutions  required  for  the 
test  are:  (i)  Pyramidon  5,  alcohol  (90  per  cent.)  100.  (2)  Glacial 
acetic  acid  25,  distilled  water  to  50.  (3)  Hydrogen  peroxide  (Merck) 
3  per  cent.  The  original  method  was  as  follows :  To  2  to  3  cc.  of  the 
fluid  to  be  examined  were  added  6  to  8  drops  of  the  acetic  acid  solu- 
tion, 2  cc.  of  pyramidon  solution,  and  6  to  8  drops  of  3  per  cent, 
hydrogen  peroxide.  The  mixture  was  well  shaken  and  allowed  to 
stand.  The  appearance  of  a  lilac  color  is  positive  for  blood.  Fort- 
waengler has  increased  the  acetic  acid  solution  to  16  drops  and  the 
peroxide  solution  to  12  drops,  and  claims  that  this  gives  a  more  rapid 
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and  distinct  coloration.  He  also  recommends  that  after  shaking  up 
the  suspected  fluid  with  the  acetic  acid  solution  and  allowing  the  mix- 
ture to  stand  for  a  time,  the  test  tube  should  be  inclined  and  the 
hydrogen  peroxide  solution  gently  poured  on  the  surface  of  the  mix- 
ture;  if  blood  be  present  a  "lilac  cloud"  will  appear  very  suddenly; 
if  this  is  absent  at  the  end  of  two  minutes  the  specimen  contains  no 
blood. 


Fire-Retarding  Chemical  for  Wood. — Factors  influencing 
choice  of  such  a  chemical  are :  Salt  must  not  attract  water  too  much 
or  the  wood  will  always  be  damp.  It  must  not  aflfect  tools  of  work- 
man and  also  any  metal  fittings  applied  to  the  wood.  It  should  not  be 
poisonous  in  case  a  splinter  should  enter  a  person's  hand.  It  should 
be  fairly  effective  at  low  concentrations.  It  should  not  be  volatile  at 
ordinary  temperatures  nor  soluble  if  used  for  outside  work.  It  should 
penetrate  easily.  It  should  not  affect  the  strength  of  the  wood  nor 
affect  any  decorative  coating  applied  over  the  wood.  Thus,  it  seems 
that  the  search  for  practical  retardent  chemical  is  beset  with  great  dif- 
ficulties, for  those  salts  that  are  readily  obtainable  fail  in  one  or  more 
of  these  seven  conditions.  Chemicals  tested  fall  into  three  classes. 
The  fire  promoters  are  cupric  chloride,  bismuth  chloride,  ferric  chlor- 
ide, alum,  barium  sulfate  and  stannic  chloride.  Those  that  have  little 
effect  on  the  wood  are  amrnonium  chloride,  sodium  chloride,  boracic 
acid,  and  aluminum  sulfate.  Those  that  have  a  fire-retarding  effect 
are  zinc  chloride,  mixture  of  phosphate  and  borax,  magnesium  chlor- 
ide, calcium  chloride,  ammonium  sulfate,  ammonium  phosphate, 
borax,  sodium  silicate,  and  zinc  ammonium  phosphate.  Ammonium 
phosphate  was  best  of  all  tested,  since  it  gives  off  an  incombustible 
gas,  ammonia,  leaving  orthophosphoric  acid  that  melts  and  covers 
fibers  of  wood. —  (W.  O.  Kanfield  and  W.  S.  Peck,  Canadian  Chem. 
and  Met.,  8-22,  3000  w.  CJW.)  Through  Industrial  Digest. 


Muscarine,   Isolation  of  ,  the  Potent  Principle  of 

Amanita  Muscaria. — About  0.12  g.  of  pure  muscarine  aurichloride 
was  isolated  from  25.5  kg.  of  fresh  A.  ninscaria  after  a  long  and 
tedious  process  which  consisted  essentially  of  several  precipitations  of 
the  clarified  alcoholic  extract  first  with  aqueous,  and  then  with  alco- 
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holic  mercuric  chloride,  and  litially  with  phosphotunfjstic  acid.  The 
precipitated  bases  consisted  chiefly  of  choHne  and  muscarine  in  the 
proportion  of  about  20  to  i,  and  the  former  was  largely  removed  by 
fractionation  of  the  ti-hydrogen  tartrates.  Fractionation  was  con- 
tinued by  means  of  the  aurichlorides,  and  finally  large  delicate  leaflets 
of  pure  muscarine  aurichloride  were  isolated.  The  whole  operation 
was  controlled  physiologically  by  following  the  distribution  of  activity 
by  observations  of  the  effects  produced  on  an  isolated  loop  of  rabbit's 
intestine.  Pure  muscarine  chloride  was  found  to  l)e  about  seven  times 
as  active  as  arecoline,  and  five  times  as  active  as  acetylcholine.  Physio- 
logical assay  assigns  a  content  of  0.4  g.  of  muscarine  chloride  to  the 
extract  from  25.5  kg.  of  fresh  fungus.  Muscarine  chloride  has  a 
molecular  weight  of  about  210;  it  is  quite  stable  tow^ards  alkali  and 
cannot  therefore  be  an  ester  of  choline,  nor  is  there  any  evidence  for 
the  accepted  formula  with  one  oxygen  atom  more  than  choline,  or 
that  it  is  a  quaternary  base.  It  appears  to  be  an  alkaloidal  base  of  con- 
siderable complexity. — G.  F.  M.  (H.  King.  Chem.  Soc.  Trans.,  1922, 
121,  1743-1753.)  Through  Jonrn.  of  Chcm.  Ind. 
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REVIEW  OF  CURRENT  FRENCH  LITERATURE. 
By  William  H.  Gano. 

Prcparat'wii  of  Samples  for  Analysis. — Sufficient  importance  is 
not  accorded  this  operation ;  it  is  as  important,  nearly,  as  the  analysis 
itself.  The  writer  is  opposed  to  the  use  of  sieves — one  separates  in 
this  way  parts  having  different  physical  properties,  and  their  ultimate 
normal  mixture  is  problematical — the  prolonged  and  repeated  return- 
sievings  do  not  suffice  in  certain  cases.  Mixing  in  a  mortar  is  not  al- 
ways efficacious.  The  reduction  of  a  bulky  sample  to  one  of  less  vol- 
ume is  delicate,  and  can  only  be  correctly  done  by  the  repeated  di- 
vision of  the  material  put  into  a  square  and  divided  by  diagonals — 
taking  each  time  the  opposite  triangles.  It  is  necessary  to  distrust 
mixing  machines — certain  of  them,  by  their  principles  of  constructon, 
separate  materials  in  the  order  of  density. — From  Client.  Zfc/.. 
through  .Imiales  de  Cheiiiic  .Inalytiquc. 

rormation  of  Precipitates  From  Friction  of  Glass. — When  one 
rubs  the  sides  of  a  glass  vessel  with  an  agitator  fine  particles  of  glass 
can  always  be  obtained,  which  have  an  influence  in  the  determination 
of  a  cr}'stallization  or  a  coagulation.  By  prolonged  friction  one  can 
always  produce  a  precipitate — even  in  distilled  water — and  beginners 
must  be  on  their  guard. — From  Zeits.  Elccfrochcm  through  Amiales 
de  Chemie  AnaJytique. 

On  the  InflammahUity  of  Bcu:;in,  etc. — The  spontaneous  igni- 
tion of  anhydrous  and  inflammable  liquids  often  takes  place  during 
the  decanting,  or  filtering  of  these  liquids  in  a  glass  funnel,  whatever 
may  be  the  nature  of  the  receptacle  from  which  the  liquid  is  poured — 
though  from  glass  to  glass  is  the  more  dangerous. 

I  have  noticed,  in  a  dull  light,  sparks  under  these  circumstances — 
but  insufficient  to  produce  flame.  For  a  long  time  I  have  forbidden 
the  use  of  glass  receptacles  or  glass  funnels  in  the  manipulation  of 
these  liquids. — A.  Brun  in  Journal  Stiisse  de  Pharmacie. 

Crca-sote  in  Dental  Treatment. — The  analgesic  and  mildly  caus- 
tic properties  of  creasote  cause  it  to  be  chosen  in  the  treatment  of 
pulps  and  dental  neuralgias.  The  reputation  laid  to  creasote  of  caus- 
ing the  teeth  to  break  or  crack  is  absurd.  The  decayed  tooth  breaks, 
not  because  it  has  been  in  contact  with  creasote.  but  simply  because  it 
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has  been  neglected  in  regard  to  filling.  Coal-tar  creasote,  being  more 
caustic,  calms  quicker  than  that  from  Beechwood — but  the  latter 
should  be  always  used  in  dental  treatment. 

Creasote  can  be  used  pure  or  mixed  with  other  remedies  in  the 
treatment  of  dental  fistulas,  pulps,  or  after  extraction.  An  excellent 
formula  is  the  following: 

Beechwood  Creasote   4  gm. 

Alcohol  (95%)  2 

Guaiacol    2 

Formol    (40%)    1.50 

Ess.  of  Rose  Geranium 0.50 

This  formula  has  the  advantage  of  slightly  masking  the  odor  of 
the  creasote. — From  Journal  dcs  Pratcicns,  through  Bull,  des  Sci. 
PJiarmacologiques. 

J )ierease  of  Specific  .ictivity  of  Metals  by  Addition  of  Lipoids. — 
In  the  matter  of  tin,  mercury,  or  the  salts  of  didymium  the  addition 
of  lipoids  presents  four  advantages  in  the  opinion  of  Dr.  MoUin  in 
Journal  dc  Medccine  et  Chirurgie  Pratiqite: 

First.  It  enables  us  to  obtain,  in  infinitesimal  doses,  results  equal 
or  superior  to  those  obtained  from  the  natural  metal  given  in  the 
usual  doses. 

Second.  The  extreme  dilution  of  the  metal  excludes  all  possibili- 
ies  of  intolerance ;  it  seems  that  with  equal  quantities  the  metal  in 
lipoidal  association  is  less  toxic  than  when  natural. 

Third.  This  extreme  dilution  has  moreover  the  advantage  of  per- 
mitting hypodermic  use. 

Fourth.  Administered  intravenously,  the  lipoidal  metal  provokes 
no  phenomenon  of  shock. — From  Repertoire  de  Phannacie. 

Casein  Cement. — After  many  trials  undertaken  by  the  English 
Bureau  of  Aeronautics  the  following  formula  for  cement  has  been 
approved  as  best  for  retaining  its  adhesive  properties  : 

Casein    78. 

Sodium  Carbonate  (dried)    4.5 

Sodium  Fluoride 4. 

Quick-lime  (freshly  slaked)    12.5 

Sodium  Arsenate i. 
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Mix  all  together  and  pass  tii rough  a  sieve  of  twenty  meshes.  The 
preparation  is  used  either  with  water  or  a  weak  solution  of  gelatin. — 
Phannaceutical  Journal. 

Care  Required  in  Handling  Chrysophanic  Acid. — The  following 
note  has  lately  api)eared  in  Lc  Bulletin  dc  la  Socictc  dc  Pliarmacie  de 
Bordeaux. — A  pharmacist  in  preparing  an  ointment  of  vaseline  and 
Chrysophanic  Acid  received  some  dust  from  this  acid  in  his  eyes.  In 
about  two  hours  itching  ensued,  followed  by  severe  pain  and  intense 
conjunctivitis,  with  confused  vision  caused  by  clouding  of  the  cornea. 
Relief  was  obtained  from  fomentations  of  infusion  of  elder  blossoms 
with  sodium  biborate  and  laudanum  added.  For  two  weeks  intense 
suppuration  occurred.  After  eighteen  days  the  vision  improved 
somewhat,  but  at  the  end  of  six  weeks  had  not  recovered  its  former 
acuity  and  reading  was  very  difficult. — From  Repertoire  de  Pharma- 
cie. 

Elimination  Through  the  Urine  of  Small  Doses  of  Sodium  Salic- 
ylate.— In  his  own  name  and  in  the  names  of  MM.  Fiessinger  and  De- 
bray,  M.  Herissy  has  communicated  to  La  Societe  de  Pharmacie  de 
Paris  the  results  of  researches  which  they  have  undertaken  to  deter- 
mine the  smallest  possible  quantity  of  Sodium  Salicylate  which  a  man 
can  ingest  in  order  to  detect  this  substance  in  the  urine.  In  following 
out  their  experiments  they  have  detected  this  salt  in  the  urine  of  per- 
sons who  have  only  swallowed  two  milligrammes. — From  Repertoire 
de  Pharmacie. 

Radioactive  Elemoits  as  Indicators  in  Chemical  Research. — Cer- 
tain radioactive  elements  which  are  isotopic  with  a  stable  element  can 
be  employed  w^ith  advantage  as  indicators.  "They  can,  when  mingled, 
augment  considerably  the  possibility  of  determining  the  element  in 
question.  In  practical  chemical  analysis  the  radioactive  elements 
prove  of  great  utility  in  determining  the  solubility  of  salts  difficultly 
soluble  (lead  chromate,  for  example)  and  for  explaining  or  studying 
certain  phenomena  in  the  reactions  of  precipitation. — from  Chem. 
Ztg.,  through  Annales  de  Chewrie  Analytique. 

Butyl-ethyl-malonylurea — a  Nexv  Hypnotic. — ^T.  Tift'enau  has 
presented  to  La  Societe  de  Pharmacie  de  Paris  some  researches  made 
by  him,  concerning  several  hypnotics  of  the  barbituric  acid  series, 
pointing  out  the  above  as  being  more  active  and  acting  more  rapidly 
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than  veronal.  With  man,  the  medicament  in  question  acts  as  a  hyp- 
notic and  as  a  sedative  to  the  nervous  system,  the  activity  being  about 
three  times  greater  than  veronal. — Abstract  from  Repertoire  de 
PJiarmacic. 

Myrrh,  Olibanuui  and  Gum  Arabic. — According  to  an  American 
Consular  report,  the  three  principal  gimis  produced  in  the  basin  of 
the  Red  Sea  are,  in  the  order  of  their  importance,  jMyrrh,  coming 
from  Abyssinia  and  the  interior  of  Arabia;  Gum  Arabic  from 
Somaliland  and  IMokalla;  and  Olibanum,  from  British  Somaliland, 
the  Yemen  and  the  Isle  of  Socotra.  The  Abyssinian  ^lyrrh  is  consid- 
ered the  best.  With  the  exception  of  the  gums  from  the  interior  of 
Arabia,  nearly  all  the  collectors  are  Somalis,  who  carr>-  their  merchan- 
dise in  a  crude  state  to  Aden,  where  it  is  sold  to  the  merchants,  who 
sort  and  prepare  it  for  exportation. 

Ellagic  Acid  in  Raspberries. — ]\I.  Kunz-Krause  (ArcJiiv  der 
Pharmacie)  has  observed  in  some  syrup  of  raspberries  prepared  with 
the  greatest  care,  a  short  time  after  its  preparation,  the  production 
of  a  precipitate  formed  of  small,  brilliant,  prismatic  crystals,  impreg- 
nated wath  a  red  coloring  matter — insoluble  in  water  and  the  ordi- 
nary solvents.  Those  crystals  have  been  identified  as  ellagic  acid. — 
From  Repertoire  de  Pharmacie. 

PJiarmaccutical  Antiquities. — L'institut  de  Pharmacie  de  Uni- 
versite  de  Lausanne  has  acquired  the  Reber  collection  of  pharmaceu- 
tical antiquities.  This  collection  will  be  placed  and  inaugurated  next 
year  on  the  occasion  of  the  fiftieth  anniversary  of  the  founding  of 
the  university. — Journal  Suisse  de  Pharmacie. 


MEDICAL  AND  PHARMACEUTICAL 

NOTES 


BuRE.\u  OF  Chemistry  to  Eliminate  Adulterated  Marjoram 
From  Interstate  and  Foreign  Commerce. — Steps  to  eliminate  ex- 
cessive foreign  and  objectionable  leaves  from  marjoram  are  being 
taken  by  officials  of  the  Bureau  of  Chemistry,  United  States  Depart- 
ment of  Agriculture,  which  is  charged  with  the  enforcement  of  the 
Federal  Food  and  Drugs  Act. 
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A  recent  investigation  by  the  lUireau  of  Chemistry  shows  that 
marjoram  from  foreign  sources  frequently  contains  Cistus  leaves.  The 
presence  of  any  appreciable  amounts  of  Cistus  or  other  leaves  con- 
stitutes an  adulteration  of  marjoram  when  shipped  within  the  juris- 
diction of  the  Federal  Food  and  Drugs  Act.  In  some  instances  mar- 
joram was  found  to  contain  25  }>er  cent,  or  more  of  Cistus  leaves. 

The  presence  of  Cistus  leaves  may  be  recognized  by  the  blackish 
brown  color  which  is  developed  when  these  leaves  are  soaked  in  con- 
centrated ammonia.  Coriaria,  previously  found  present,  and  Althea 
under  these  conditions  give  a  light  brown  color  while  marjoram  re- 
mains light  green. 

Caution  on  the  part  of  the  importer  would  assist  in  discouraging 
and  eliminating  this  form  of  adulteration.  The  dealer  who  ships 
adulterated  marjoram  into  interstate  commerce  is  responsible  under 
the  Federal  Food  and  Drugs  Act  and  should  take  steps,  officials  say, 
to  correct  tliis  condition  in  order  to  free  himself  from  liability  to 
prosecution.  Inspectors  have  been  directed  to  give  special  attention 
to  shipments  of  marjoram.  Appropriate  action  under  the  Federal 
Food  and  Drugs  Act  will  be  taken  in  all  cases  found  to  be  in  violation 
of  the  law. 


Carbon  Tetra-Chloride  as  an  Anthelmintic. — A  review  of 
the  work  done  by  various  men  is  presented  by  G.  C.  Lake  (  U.  S.  Pub- 
lic Health  Reports,  May  12,  1922)  as  well  as  an  extended  report  of 
his  experiments  which  were  carried  on  with  several  monkeys  as  the 
subjects.  Experiments  carried  on  by  M.  C.  Hall  (Jour.  A.  M.  A., 
77,  21)  indicate  that  the  drug  is  not  toxic  to  dogs  when  given  in  as 
large  a  dose  as  1.5  cc.  per  kilo  body  weight.  He  found  that  0.3  cc. 
per  kilo  of  body  weight  was  the  effective  dose  and  considered  that 
carbon  tetra-chloride  was  the  most  effective  drug  therapeutically  and 
the  least  toxic  of  any  of  the  vermifuges  not  excluding  thymol  and 
chenopodium. 

It  being  apparent  that  repeated  doses  might  be  advisable.  Lake 
took  a  number  of  monkeys  as  subjects  and  administered  definite  quan- 
tities of  the  drug  to  them  over  a  period  of  one  month.  Doses  varied 
in  quantity  from  i  cc.  for  monkey  number  one  to  5  cc.  for  monkey 
number  five.    No  apparent  ill  effects  of  the  drug  were  noticed  in  any 
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of  the  subjects  nor  was  intoxication  evident.    The  drug  was  adminis- 
tered by  stomach  tube  on  an  empty  stomach. 

As  an  anthelmintic  for  man  a  dose  of  3  cc.  is  suggested  to  be 
given  in  hard  gelatin  capsules  on  an  empty  stomach.  No  cathartic 
should  be  given  either  before  or  after  administering  the  drug  as  the 
carbon  tetra-chloride  induces  active  peristalsis.  Breaking  of  the  cap- 
sules in  the  mouth  should  be  avoided  as  the  entrance  of  the  drug  into 
the  trachea  might  cause  serious  results. — J.  W.  E.  H. 


Use  of  Quinine  Intravenously  in  the  Treatment  of 
Malaria. — Kenneth  F.  Maxey  cautions  against  the  unrestricted  use 
of  Quinine  intravenously  in  the  treatment  of  any  form  of  malaria. 
Particular  note  is  taken  of  the  danger  accompanying  the  administra- 
tion of  solutions  of  the  usual  concentration  of  7^/2  grains  of  the 
double  salt  of  quinine  and  urea  hydrochloride  per  cc.  When  2  cc. 
of  the  above  solution  is  introduced  intravenously  employing  the  usual 
hospital  or  private  practice  technique  a  marked  quickening  of  the 
pulse  is  noted  as  well  as  a  fall  in  both  the  systolic  and  diastolic  pres- 
sures. Distressing  nervous  symptoms  were  also  produced  as  well  as 
sloughing  of  the  tissues  when  small  amounts  of  the  solution  were 
injected  into  the  tissues  accidentally. 

Intravenous  injection  of  quinine  rapidly  destroyed  the  asexual 
form  of  the  parasites,  however,  the  same  results  are  obtained  by  oral 
administration,  though  somewhat  longer  time  is  needed.  Whether 
quinine  has  any  effect  on  the  sexual  form  is  still  questioned  no  matter 
how  it  is  introduced  into  the  system. 

Intravenous  injection  should  only  be  resorted  to  when  it  is  im- 
possible to  give  the  drug  orally  or  where  immediate  cinchonization  is 
indicated.  In  such  cases  the  drug  should  be  given  well  diluted,  pre- 
ferably yi  grain  of  the  di-hydrochloride  per  cc.  and  in  doses  of  15 
grains.  The  solution  should  be  introduced  under  strict  asepsis  and 
injected  into  the  blood  stream  slowly. — U.  S.  Public  Health  Reports, 
May  12,  1922.)  J.  W.  E.  H. 
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NEWS  ITEMS  AND  PERSONAL  NOTES 


American  Pharmaceutical  Association,  Committee  on  Re- 
search, Award  of  1922-1923  Research  Grants. — At  the  Cleveland 
meeting  of  the  American  Pharmaceutical  Association  the  following 
grants  were  made  from  the  A.  Ph.  A.  Research  Fund. 

To  D.  I.  ]\Iacht,  Baltimore,  Md.,  for  pharma- 
cological work  on  benzyl  compounds   $200.00 

To  Albert  Schneider,  Portland,  Oregon,  for  chem- 
ical and  pharmacological  work  on  Chaparro 
Amargosa  and  on  Sodium  Cinnamate 200.00 


BOOK  REVIEWS 


Eclectic  ^Materia  Medica,  Pharmacology  and  Therapeutics.  By 
Harvey  Wickes  Felter,  M.D.,  Professor  of  Materia  Medica  in  the 
Eclectic  Aledical  College,  Editor  Eclectic  Medical  Journal.  Royal 
Octavo,  743  pp.  illustrated.  Cloth,  $8.00.  John  K.  Scudder, 
Publisher,  630  W.  Sixth  Street,  Cincinnati,  Ohio. 

This  is  an  unique  volume,  described  by  its  author  as  an  answer  to 
the  request  of  his  pupils  for  a  collection  of  his  readings.  So  that  an 
insight  may  be  had  to  the  expansiveness  of  the  fields  treated  in  the 
book,  the  table  of  contents  is  printed  herewith. 

Part  I. 

Introduction. 
Chapter 

I.     Definitions  and  General  Considerations. 

A  Medicine,  A  Drug,  Materia  Medica.  Pharmacody- 
namics, Toxicology,  Pharmacology,  Physiological  Action, 
Therapeutics,  Empirical  Therapeutics,  Rational  Thera- 
peutics, Specific  ^Medication  (Specific  Therapy),  Other 
Forms  of  Therapy,  Pharmacognosy,  Pharmacy,  Posology. 
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II.     The  Parts,  Constituents,  and  Derivatives  of  Plant  Drugs. 

Parts  of  Plants  Employed  as  Medicines,  or  in  Their  Prep- 
aration, Derivatives  of  Plant  Drugs,  Proximate  and  Other 
Principles  of  Plant  Drugs. 

III.  Pharmaceutical  Forms  and  Classes  of  Medicines. 

IV.  Action  and  Effects  of  Medicines. 

General  Nature  of  Drug  Action,  Effects  of  Drug  Action, 
Selective  Drug  Affinity,  Absorbability  of  Medicines,  Ad- 
ministration and  Rate  of  Absorption  and  Elimination,  Cir- 
cumstances Modifying  Drug  Effects,  Cumulative  Action, 
Drug  Tolerance,  Idiosyncrasy,  Synergists  and  Antagonists, 
Dosage,  Dosage  of  Specific  Medicines,  Salt  Action. 
V.     Application  and  Administration  of  Medicines. 
VI.     Incompatibility. 
VII.     Management  of  Acute  Poisoning. 
VIII.     Dispensing  of  Medicines. 
IX.     Specific  Medication. 

X.     Classification  of  Specific  Medication. 
XI.     Prescription  Writing. 

The  Prescription,  Medical  Latin,  Rules  and  Groups  of 
Terminations,  Construction  of  the  Prescription,  Illustra- 
tive Prescriptions. 
XII.     Weights  and  Measures. 

XIII.  Percentage  Solutions  and  Dispensing  Tables. 

XIV.  Definitions  of  Therapeutic  Terms. 
X:V.     Abbreviations,  Words  and  Phrases. 

XVI.     Pharmaceutical    Preparations   With   Doses    (Other   Than 
Specific  Medicines). 
XVII.     Therapeutic  Classification  of  Drugs. 
X\TII.     Sources  of  Drug  Knowledge. 

Part  II. 
Individual  Drugs. 
The  new  school  of  medicine  that  issues  a  vest-pocket  pharmaco- 
poeia printed  in  24-point  Caslon  type,  will  gaze  with  wonderment  and 
Ijenign  sympathy  at  a  publication  as  comprehensive  and  ponderous  as 


the  volume  reviewed.  Ikit  this  is  no  ordinary  jjharmacopoeia.  It 
is  a  marvellous  hyhrid  of  the  dispensatories,  pharmacopceia,  textbooks 
on  pharmacognosy,  botany,  chemistry  and  a  host  of  other  sciences ; 
illustrated  profusely  and  well  it  adds  a  pleasant  moistness  to  other- 
wise arid  reading — arid  in  so  far  as  it  dwell  over-lengthily  and  without 
a  rational  basis  upon  the  specific  indications  and  therapy  of  its  drug* 
subjects.  For  instance,  to  gelsemium  it  dedicates  fully  five  pages  of 
intimate  consideration.  For  iodine,  a  far  more  important  drug,  two 
j)ages  are  deemed  essential.  Asepsin  a  proprietary  drug,  little-known 
and  less-used,  is  accorded  more  space  than  asjMdium.  Numerous  such 
instances  may  be  quoted.  The  author  frankly  acknowledges  these  pe- 
culiarities in  his  book,  Init  the  book  nevertheless  suffers  from  such 
treatment. 

There  are  omissions  of  newer  remedies  which  might  be  termed 
unfortunate ;  silver  arsphenamine  and  scarlet  red,  for  instance.  Also 
a  number  of  errors  have  crept  into  the  text,  particularly  so  in  the 
chemical  formulas  recorded.  On  the  whole,  however,  the  volume  is 
well  arranged,  well  printed  and  well  bound.  It  commends  itself  best, 
of  course,  to  the  eclectic  physician  and  pharmacist,  but  contains  much 
material,  not  found  elsewhere,  of  exceeding  interest  and  information 
to  all  students  of  medicine  and  pharmacy. 

I.  G. 


National  Cleaner  and  Dyer  Book  of  Technical  Notes.  Revised 
and  arranged  by  Roy  Denney,  Editor.  232  pp.  Cloth  $2.  Dovost 
Bros.  Co.,  Chicago,  1922. 

The  contents  of  this  book  comprises  the  Technical  Notes  and 
Question  Box  matter,  together  with  other  valuable  information,  com- 
piled from  the  columns  of  the  National  Cleaner  and  Dyer,  a  monthly 
trade  journal  published  since  1910.  No  attempt  has  been  made  to  ar- 
range and  classify  the  subject  matter  except  under  the  several  general 
headings.  The  reader  is  advised  to  depend  on  the  index  and  to  con- 
sult it  freely  for  locating  the  subjects  and  information  desired.  The 
information  contained  in  the  book  will  be  helpful  in  solving  many 
of  the  problems  met  by  cleaners  and  dyers  in  the  everyday  work.  The 
book  is  also  very  useful  to  the  retail  pharmacist  who  is  consulted 
daily  by  his  customers  on  topics  of  this  sort.  Editor  Denney  presents 
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much  valuable  information  which  can  be  readily  turned  into  dollars 
and  cents.  On  page  86,  for  instance,  we  find  the  new  and  excellent 
suggestion  that  formic  acid  is  an  effective  agent  for  removing  most 
all  ink  stains  and  also  indelible  pencil  stains  without  affecting  fast 
colors  and  without  injurious  action  on  fabrics  of  silk,  wool  or  cot- 
ton. This  information  alone  is  worth  the  price  of  the  book,  which, 
therefore,  we  can  highly  recommend  to  druggists  in  general. 

Otto  Raubenheimer,  Ph.  M. 
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